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Try dropping 
this 
in your 
computer! 



Antienvironment is the name of Varian's 
latest computer game. We call it the 
R-620/i, a ruggedized version of the pop- 
ular 620/i (over 1000 sold worldwide). 



The new R-620/i is a systems-oriented, 
general-purpose computer that offers 
highly reliable operation in the most 
severe environments. It is specifically 
designed to withstand vibration, shock, 
humidity, dust and corrosion. Ideal for 
mobile or permanent facilities in both 
military and inc' jstrial applications. 

With ceramic integrated-circuit reliability, 
the computer featu res easy interfacing, 
compactness, choice of 16- or 18-bit pre- 
cision and a high-temperature memory 
that can be expanded up to 32K words. 

A large library of software, field-proven 
on the functionally identical 620/i, is 
available to you for the R-620/i. As well 
as one of the largest service and main- 



tenance organizations in the small- 
computer field. The price is only $16,900. 
The R-620/i, a good new reason for you 
to talk to the big company in small 
computers. 

U.S. Sales Offices: Downey, San Diego, San 
Francisco, Calif.; Washington, D.C.; Atlanta, 
Ga.; Chicago, III.; Waltham, Mass.; Ann Arbor, 
Mich.; New Rochelle. Syracuse, N.Y.; Fort 
Washington, Pa.; Dallas, Houston, Tex. Other 
offices worldwide. 

Varian Data Machines, a Varian subsidiary, 
2722 Michelson Dr., Irvine, Calif. 92664. 
Telephone: 714/833-2400. 

@ varian 
data machines 

The Big Company in Small Computers 





the Execuport 300 
is the lightweight portable 
data transceiver that 
does a heavyweight job. 

Meet the champion. Lightning last. Quietly professional. Truly versatile. Solidly reliable. 
Always ready to go to work . . . anywhere. That's Execuport 300, our thermal page-printing 
data transceiver. 

How fast? A switch lets you choose among three speeds: 10, 15 or 30 characters per second. 
How quiet? In stand-by, all you hear is the hum of the cooling fan. In operation, 
the sound of the printhead in an unobtrusive tapping. How versatile? The keyboard 
provides 96-character USASCII capability, including symbols and lower-case alphabet. 
How reliable? As dependable as today's solid-state technology can be. 

And, best of all, Execuport 300 is ready to go to work . . . anywhere. Keyboard, thermal 
pa^e printer, solid-state control logic, telephone coupler, data access jack and interface, 
plus a universal interface for peripheral accessories — all components are enclosed in 
an attractive, integral carrying case. 

Weighing in at 27 pounds, the Execuport 300 is a lightweight doing a heavyweight job. 
Is it any wonder we're claiming the title this early in the game? 




COMPUTER TRANSCEIVER SYSTEMS INC. 

123 Pleasant Avenue, Upper Saddle River, New Jersey 07458 
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We make the best drum and disk 
memories on the market. So we devel- 
oped a controller that would be com- 
patible with all of them, and interface 
with a large number of computers. It 
was a natural step. 

For example the DEC PDP 8 com- 
puter. Our system, consisting of the 
model 7100 Controller and a drum 
memory has an average access time of 
8.7 milleseconds. The system is modu- 
lar in design and is capable of being 
expanded into any configuration from 
the very basic single drum memory sys- 
tem to a very complex multi-processor, 
multi-drum system. When multi-memo- 
ries are used, there are savings over 
competitive systems. 

One more way we expand your 
memory. 



EXPAND YOUR MEMORY 

^rmont Researc 

RPO RATIO 

Precision Park, North Springfield, 
Vermont 05150 
Telephone 802/886-2256 
TWX 710-363-6533 

DRUM AND DISK MEMORIES - CONTROLLERS 
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58 THE VIABILITY OF COMPUTER COMPLEXES 

Part 4 — Achieving Viability 

In the final article of this series, the author discusses the principles that are applied 
to achieve a high viability system. Primary among these are over-design, redundancy, 
and automatic self-repair. 



64 THE WANG 3300 BASIC SYSTEM 

The highly-successful Wang Laboratories enters the computer field with a 16-terminal 
in-house time-sharing system. 



66 in TECHNOLOGY PROFILE 

ISS TIME-SHARING SERVICES 

Many new time-sharing vendors have entered the field since our last survey in the 
July 1969 issue. Is it time for a shake out? Here's an up-to-date look at where the 
interaction is. 



76 INFORMATICS' ICS-500 TOTAL SYSTEM 

New communications switching system is a model "turnkey^' operation — in which 
Informatics assumes total responsibility for overall design, hardware, software, and 
maintenance. 
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For one-of-a-kind 
scientific applications, looli to 
Raytlieon Computer. 



Tlie Palomar Observatory did. 




To make observations more accu- 
rately, they selected one of our 16-bit 
computers for controlling the motion 
and position of their 200-inch and 60- 
inch telescopes, acquiring data and 
performing quick-look data reduc- 
tion during the observations. 

Choose a Raytheon computer for 
your stand-alone systems and you'll 
upgrade performance the same way. 

For starters, we'll get you on-line 
sooner. Because we have more than 
400 debugged, proven programs and 
subroutines available off-the-shelf. 
Including executives and monitors, 
conversational FORTRAN in 4k, 
and the fastest, most accu- 



We1l give you any of the standard 
peripherals you want. Cards, paper 
tape or mag tape. Line printers, 
plotters or discs. 

Or we'll interface to any non- 
standard equipment you need. 
DVM's or spectrophotometers. 
Analog or digital. Data processing or 
process control. With our instant 
interfaces, our computers will talk to 
anything you have. 

And we let you make your cost/ 
performance trade-offs right in the 
Raytheon Computer family. Take 
your choice of CPU's with cycle 
times from 900ns to I.TS/l^s, prices 
from under 510,000. All with direct 
I/O to the CPU, 4 addressable regis- 
ters and 74 instructions. 

So write for all the details now. 
Ask for Data File CB-179. There isn't 
a better price/performance story in 
the industry. 

Raytheon Computer, 2700 
S. Fairview St., Santa Ana, 



rate math library in the ^. Fairview :^t., ^>anta Ana, 

medium-scale computer rRAYTHEONJ Calif. 92704. Phone 714/ 
class. ^ 546-7160. 
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The only thing 
Raytheon Computer does 
is your job. 



Precisely. 
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LETTERS TO THE EDITOR 



To the Editor: 

Re Dan Bowers^ speech to the BoB 
Conference: Dan ynakes a point of men- 
tioning all the problems presently faced 
in-house by systems vendors so there is 
no point in elaborating on them here. 
What bothers me is: 1 . Who is going to 
design the black boxes (interfaces) ?; 2. 
How will any future system enhance- 
ments be incorporated when multiple 
vendors are involved?; and 3. Who in 
their right mind would consent to be- 
come the "whipping boy'' ( prime con- 
tractor) for someone else's un proven 
design? 

Walter H. Schmitt 

UN IV AC, Federal Systems Div. 

Atlanta, Ga. 



The author's reply: Mr. Schniitt's in- 
terest in my recommendations and his 
taking the time to question the above 
three aspects are sincerely appreciated. 
Herewith my comments on his questions: 

1. Who is going to design the black 
boxes? Designers of interfaces and con- 
trol units probably constitute the most 
numerous kind of digital engineers avail- 
able in the industry. Every major sys- 
tems manufacturer has departments 
\v'hich specialize in marrying separately- 
designed equipments (since they present- 
ly live with this problem), and many 
sophisticated users have interface design 
departments to marry equipment pur- 
chased from different vendors. Most 
vendors of non-free-standing equipment 
supply this kind of engineering as an aid 
to selling their equipment. Also, there 
are many medium-to-small computer en- 
gineering houses which are actively in- 
terested in this kind of engineering, pri- 
marily because it is a low-capital route 
to building a going business. Finally, if 
a procurement procedure such as I have 
recommended were adopted, there 
would be pressures toward standardiza- 
tion of interfaces. The definite long- 
range result would be greater compati- 
bility and a consequently reduced need 
for "black boxes." 

2. How will future system enhance- 
ments be incorporated? The procure- 
ment procedure which I have proposed 
gives greater opportunity for new system 
enhancement than does the present one- 
vendor method. First, independent sys- 



tems houses assisting the government will 
make their own suggestions, a benefit 
which does not exist presently. Secondly, 
the major system vendor is still in the 
position of proposing his best ideas as be- 
fore. Thirdly, the best features of many 
proposals can be combined into the final 
specification. In my opinion, there is no 
way that the benefit to the user can be 
less than at present, since, in the least 
case, the user can still buy one vendor's 
proposal. 

3. Who would consent to be the "whip- 
ping boy"? Businessmen, since the time 
of camel caravans across Asia have re- 
sold items purchased from smaller ven- 
dors or subcontractors and taken respon- 
sibility for them. All computer manu- 
facturers, Univac included, are doing 
this today. My suggested procurement 
procedure differs from present everyday 
practice only in that it gives all vendors 
a chance at what is now available only 
to the major systems manufacturers and 
their preferred suppliers and subcon- 
tractors. Large companies, in fact, will 
compete just as energetically to be the 
"whipping boys" as they do now. 

Dan M. Bowers 

Chief Editorial Consultant 



T f) the Editor: 

In reference to the Nim game de- 
scribed in the "What Hath Babbage 
Wrought Dept." in the December 
1969 issue of modkrn data, there is 
either an error in the writer's descrip- 
tion of that particular variation of Nim 
or in his selection of a starting number. 
In order to insure that the computer 
will win the game as described, the 
computer must take the first move if 
the starting number is something other 
than a multiple of three. The player 
must move first if the starting value is 
a multiple of three. Starting with 13, 
the computer moves first and selects 
one and at each successive turn selects 
the number not chosen by the player. 
In this way the comfmter can be assured 
that it will he able to take the last num- 
ber. 

The writer may he confused with 
another variation of Nim in which the 
object is to force the opponent to take 
the last number. In this variation, 



starting with 13, the player making the 
first move can always be forced to take 
the last number. 

These comments, of course, take 
nothing away from the point of the 
writer's anecdote that since the corn- 
put er is the scorekeeper it always has 
the last say, no matter who actually 
wins. 

P. D. Bullock and 

F. A. Sorensen, 

U. S. Steel Corp., 

Appl. Res. Lab. — Math. Div. 

Monroeville, Pa. 



To the Editor: 

I enjoyed your story in the December 
issue about the number game which the 
computer "always won". I would like 
to have seen the jnogrammer's face 
when the computer typed 3 - 2 is 0. 

However, I would like to challenge 
his logic. I say that if the player starts 
with a 1 and then always chooses the 
number opposite to that which the com- 
puter chose, the filayer will win. Also, 
if the comfmter goes first and starts 
with 1, it will win. 

Who is right? 

J. C. Bradshaw, Manager 
Software Development 
Anaconda Aluminum Co. 
Jacksonville, Fla, 

Editor's reply: You are. 



To the Editor: 

I would like to congratulate you on 
the article System/ 3 — The Generation 
Gap. The cojnparison of the "glossy 
brochure" and the real world was skill- 
fully done. I would shudder to think of 
the repercussions if another manufac- 
turer were to introduce a new product 
line with so little technical support. 

R. H. Beazley, Systeins Analyst, 
Disk Software, 
General Electric Co., 
Oklahoma City, Okla. 
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where the action is! 



Compat's proprietary random access Magnetic Tape Memory Magazine makes 
our batch data terminals like none other. 

64,000 character storage; 0.5 sec. data retrieval time; higti speed transmission 
with retransmission upon error detection; automatic printout; and format 
control. 

Add a wired logic system to our unique Tape Magazine and you have a batch 
terminal which outperforms terminals costing far more— COMPAT 88-13. 

OR-FOR UNMATCHED PERFORMANCE AT ANY PRICE-COMPAT 88-23 
(only $315/mo.) . . . Our Tape Memory Magazine plus our stored-program 
computer with special software. 

Complete editing capability: printout/ overstrike/ addition/ deletion methods. 
Restricted field entry. 30 separate field designations, unlimited field titles. 
All English language commands. Any typist is an operator. 

For complete information on these outstanding terminals, write or call. Today. 



COMPAT ^-Tl^ ©(Q)^^(Q)[^Z^TD(o)[R!] 

177 Cantiague Rock Road, Westbury, New York 11590 
(516) 822-1320 TWX 510-221-2821 
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Leffers To Editor Cont'd 



To the Editor: 

Your December Technology Profile 
update on key-to-tape input systems 
certainly provided a striking measure 
of market potential — fro7n 18 manu- 
facturers listed in January 1969, to 33 
by December! This fjroliferation makes 
it understandably difficult to keep track 
of who's got what, and since you have 
established yourself as an authoritative 
source of this information, Td like to 
take this opportunity to update your 
records on the MAI 100 Data Tran- 
scriber. I know your readers expect, and 
usually fict , the most accurate, recent in- 
formation available. In past issues, you 
have gone out of your way to rectify 
omissions, oversights, errors, etc., and I 
trust this policy remains in force. 

On page 71 of the December issue, 
you have conveniently tabulated key 
performance profile data for each prod- 
uct, with MAI listed on the first line. 
Your readers should be informed of the 
following, in order to utilize this valu- 
able summary most effectively: 

1. Record Length — Variable up to 
200 characters 

2. Profiramnbility — Yes 

3. Type of Display — Column display 
standard: Full-record CRT optional 

4. Data Pooling — Yes — optional 

5. Purchase Price — 7 Track (Stan- 
dard) — $5,800: 9 Track (Standard) 
— $6,400 

6. Monthly Rental — With Mainte- 
nance — 7 Track (Standard) — $145; 
9 Track (Standard) — $160 

Thank you in advance for insuring thai 
your renders co?itinue to be fully in- 
formed in a timely fashion. 

Robert Greiff 

MAI Equipment Corp. 

New York, N. Y. 



To the Editor: 

This letter is in regard to your De- 
cember Technology Profile Update, 
Keyboard-to-Tape Input Systeyns. 
Having been involved with the very 
first Key-to-Tape device, made by Mo- 
hawk Data Sciences in 1964, I found 
your article most educational. With 
an industry as fast growing as the Key- 
to-Tape industry is, it is extremely dif- 
ficult to keep abreast with new prod- 
ucts frojn existing companies and new 
entries into the market. The informa- 



tion you have jnovided represents, I 
am sure, a significant amount of re- 
search by your staff. However, there 
has been a slight misinterpretation of 
some figures quoted related to my com- 
pany's equipment. 

The Model No. and Comfmter Com- 
patibility headings were correct, but 
Record Length should be corrected to 
20 — 240 characters. Operating Modes 
were correct, however, the Program- 
mable heading should be corrected to 
Automatic and Manual. The Type of 
Display, Hard Copy Output, and Com- 
munications Options were correct. The 
Data Pooling should be changed from 
NO to YES. This ojition was an- 
nounced the same time the Communi- 
cations Option was announced. Our 
purchase prices on the DS7100 and 
DS9100 start at $7640 and $8200 re- 
spectively, so the Apfiroximate Pur- 
chase Price heading is not that far from 
being correct. However, the true intent 
of this letter is to point out that the 
Approximate Monthly Rental Price 
with maintenance is $158. Your 
article states $158 less maintenance. 
Under the Remarks heading, perhaps 
you might include: much desktop work 
area; line printer available; personal 
effects drawer; all check digits avail- 
able; or 7-9 or 9-7 pooling available. 

San gam o is always pleased to have 
its name mentioned in an objective 
article in a quality trade journal such 
as yours. Thank you for considering 
the above-mentioned information. 

A. J. Paoni, Dir. of Education 
San gam o Electric, Inf. Sys. Div. 
Springfield, III. 



To the Editor: 

While we have no desire to comment 
on the tone or the opinions expressed in 
Mr. De Marco's article on IBM Sys- 
tem/3 (October issue), the article con- 
tains a number of factual errors that 
may have misled your readers. 

The article states, ''There is no as- 
sembler announced so far . . A Basic 
Assejnbler Program for System/ 3 was 
announced simultaneously with the sys- 
tem. It is available for a monthly 
charge of $75. 

The article states, . . IBM has 
given no indication of what the system 
looks like internally." The facts are that 
a manual for the assembler fnogram. is 
available, as are manuals for both card 
and disk versions of the RPG II com- 
piler. They give programmers and 
others clear indications of the system^s 
internal organization. 



The article states, ''System/3, as an- 
nounced, has no peripherals available 
than card unit, disk, and fninter." This 
is incorrect. The following peripherals 
for System/ 3 were announced simul- 
taneously with the system; 5471 printer- 
keyboard; 5375 data entry keyboard; 
1255 magnetic character reader; 5486 
card sorter; and 5496 data recorder. 

The article states that ". . . RPG is 
non-compatible." System/ 3 source pro- 
grams are compatible with System/ 360 
RPG if the expanded functions within 
RPG II are not required. 

It should also be pointed out that for 
less than $100 a month, the data entry 
keyboard can be attached to the system 
and used, in conjunction with the 
MFCU, for on-line data recording. If 
a customer elected to do this, he might 
not require the off-line data recorder. 

We would appreciate your bringing 
these corrections to the attention of 
your readers. 

M. L. Mann 

Director of Basic Systems-Marketing 
International Business Machines 
White Plains, N.Y. 



The author's reply: I will not argue 
with Mr. Mann's statement that there 
was an assembler, announced at the out- 
set (although it was not mentioned in 
the press kit and an official spokesman 
stated otherwise). IBM at the time was 
reluctant to provide information reQ:ard- 
ing what the machine looked like in- 
ternally. Even the manuals referred to 
by Mr. Mann lra\c out such vital data 
as: (a) Number of registers and their 
size; (b) Data and sign conventions; 
(c) Interrupt structure; (d) .Addressing 
scheme; (e) I/O operation. By the 
way, the assembler manual only recent- 
ly has become available, and my request 
for one still has not been filled. 

The RPG is not compatible with 360 
RPG. Of course, the user can limit him- 
self to a subset of System/3 RPG and 
he can then run his program elsewhere. 
But that is not what compatibility 
means. The RPG II manual does not 
even make it clear which are the ex- 
panded functions. 

I wish Mr. Mann had addressed him- 
self to the central point of my article, 
which was to chide IBM for what .seems 
to be change for the sake of change. 
While System/3 has some very consid- 
erable virtues, its designers have ig- 
nored e\ery opportunity to respect es- 
tablished standards. It isn't clear that 
any of the abandoned standards were 
sacrificed for true progress. 

Thomas DcMarco 
Coutribiuing Editor 
The Systems Scene 
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And not "While you wait:' Because, with 
MAC, it's "While you don't wait!' 

MAC gives you a 2-microsecond add time in 
a 16-bit, parallel-word computer. And a reper- 
toire of 72 instructions that execute in 4 micro- 
seconds or less. 

MAC'S standard hardware priority-interrupt 
system responds in 6 microseconds. Which 
means, with its 1-microsecond access time, 
MAC delivers speed that really pays off. 

Now, add that speed to M AC's standard fea- 
tures: programmed data channel serving up to 
255 devices; 4 priority interrupt levels that 
automatically store/restore the hardware regis- 
ters on interrupt; and a basic 4K memory. What 
you've got is a powerhouse in your system. 

Expansion? MAC makes that fast and easy 



with such options as multiply/divide 
hardware, memory expansion to 64K, -^^^ 
memory parity, power fail and restart, 
remote control panel, automatic boot- ^ - 
strap loader, multiplexed or direct mem- >\ 
ory access channels, up to 64 levels of 
priority interrupts, and the most-wanted xv 
peripheral devices. ^ 
Our speed isn't limited to MAC, either. At \ 
the drop of an inquiry, you'll get a fast reply 
from MAC, Lockheed Electronics Company, 
Data Products Division, 6201 East Randolph 
Street, Los Angeles, California 90022. 

LOCKHEED ELECTRONICS 

A Division of Lockheed Aircraft Corporation 
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Theirs. 



Need we say more? 



We'd better, or we're in trouble. There really 
isn't much difference in the way disk packs look. 
That's logical. Ours are made to work on CDC 
drives as well as IBM 1311, 2311, 2314 and their 
equivalents. 

But, before you lump all disk packs together, 
let your computer take a look. 

Quite a difference. CDC disk packs are designed 
by computer people for guaranteed performance. 
That's the way they're made — with critical toler- 
ances, uniform coatings, absolutely smooth sur- 
faces. You (and your computer) know when you 
put one on the drive that it will perform perfectly. 
And, you know when you pull it off, it won't stick. 
^ _ CDC disk packs have a pre- 

PllO# ». dieted usable lifetime of five 

years. If you buy something 
/ .. . that's going to be around that 

long, it better be good. 
They are available for pur- 




chase or lease in six-high or eleven-high models. 
Recording densities range 
from 2,000,000 to 32,000,000 
characters. 

GOT A TEST PROGRAM? 
We have a disk pack. Com- 
pare it with the performance 
you've been getting. You'll 
see the difference. 

Write or circle the number 
below today. We'll send you all 
put you in touch with a Control 
supplies specialist near you. 




the details, and 
Data computer 



CONTROL DATA 



CORPORATION 



Business Products Group 
Dept. 114 

Control Data Corporation 
4570 West 77th Street 
Edina, Minnesota 55435 
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DIMBO 
NEVER 

FORGETS! 




DIMBO-10 ushers in the age of the electronic file! When a 
list of items must be kept up to date, where data must be 
retrieved quickly from a file, and where changes must be 
made fast and simply, DIMBO-10 is the answer. It is a dedi- 
cated system for maintaining and retrieving files of parts, 
people, invoices, library books or whatever. 

DIMBO-10 is not a computer. It was developed by computer 
people for electronic filing applications, where the sophis- 
tication and high cost of conventional computers is not only 
unnecessary, but results in increased cost and time spent to 
perform simple tasks. 

DIMBO-10 requires no programming, set-up or operator 
training. Just plug it in and DIMBO-10 is ready to work for 
you. It uses your present files, eliminating costly error- 
prone and procedure-shattering revamping to your record- 
keeping system. 

With DIMBO-10, records can be of any size, from 16 char- 
acters up. Identifying numbers (part, account numbers, etc.) 
can be of any length up to 16 characters, and can be placed 
anywhere in the record. Any part of any record may be 
altered. New records may be added and old records de- 
leted. For inventory control applications, DIMBO-10 pro- 



vides automatic calculation of stock levels, and automatic 
indication when a part needs to be re-ordered. 

DIMBO-10 is the perfect answer to automating applications 
where untrained operators require quick access to large 
files of changeable data. DIMBO-10 can replace a manual 
or card-based filing system and pay for itself within a year, 
while providing increased accuracy and more readily avail- 
able information. DIMBO-10 eliminates the massive pro- 
gramming, and training costs which would be required to 
automate a filing operation on a computer or time-sharing 
system; and in addition provides the required service at 
lower equipment costs. 

With DIMBO-10 you have the opportunity to modernize your 
operation without drastic changes in your present pro- 
cedures, and to greatly reduce your costs. Call or write 
today for more information. 

BC-DC is a computer system engineering firm, specializing 
in dedicated systems and bulk memory systems. In addition 
to the DIMBO-10, BC-DC offers a complete line of control 
units for removable-disk memories, plus other special mem- 
ory systems. Contact us about your particular requirements. 




oeoo 



gSPBCD COMPUTING CORPORATION 

100 East Industry Court. Deer Park, N. Y. 11729 ■ 51B/5SB-B133 
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Datacraft's Master Plan 



Datacraft is now delivering the 
fastest 24-bit general purpose 
Digital Computer available today. 
Our DC 6024 overshadows many 
32-bit machines that limp along 
behind fancy gingerbread control 
panels. We take advantage of the 
simplicity of our 24-bit CPU de- 
sign and our superspeed memory 
to run circles around several of 
our larger cousins, both price- 
wise and throughput-wise. 

Datacraft's DC 6024 is the com- 
puter with 600 MSEC full cycle 
time. This is the processor with 
120 generic types of hard-wired 



organize 

the world 

24 bits 
at a time! 




instructions and more than 500 
operation codes. Ours is the CPU 
that can give you up to 72 levels 
of priority interrupt and the capa- 



bility to handle up to 448 different 
I/O units. With a transfer rate of 
40 bits per microsecond, you'll be 
kept plenty busy feeding our 
DC 6024. 

Datacraft is in full production of 
DC 6024 Digital Computers, and 
your deliveries can begin 60 days 
from date of order. Price for the 
basic unit, without main frame op- 
tions, is $53,900. 

Today The World 
(24 bits at a time). 
Tomorrow Someplace Else 
(24 bits at a time). 



Datacraft 

p. 0. Box 23550 
Ft. Lauderdale, Fla. 33307 

North East (201) 542-2860 • Midwest (314) 961-9927 • West (213) 377-5583 • South East (305) 831-5855 
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And that's fast for a 16 bit machine 
...for less than $10,000 



and Much Less in OEM Quantities 




SPC-16 is a powerful new 16-bit machine ... 960 nanoseconds fast 
. . . expandable 4K memory. 

It's organized to provide for efficient handling of bits, bytes and 
words in read/write and macroprogramming in ROM ... and ready- 
to-use GA productized software reduces programming time, effort 
and cost to a minimum. 

SPC-16 gives you big computing power, accuracy, reliability and 
programming simplicity. . .and flexibility in interfacing with periph- 
erals through the GA family of mini-controllers ... and the SPC-16 
is supported by expert consultation, systems engineering, program- 
ming and customer training services. 

You'll be surprised just how fast you can add the SPC-16 to your 
product or system ... so find out today. 

Ask about other low-cost computers in the GA family. The SPC-12 for less than $5000. System 18/30 for under $20,000. 




GENERAL AUTOMATION, INC, 

Automation Products Division 

706 West Katella. Orange, Calif. 92667 
(714) 633-1 OQhTWX 910-593-1601 



CALIFORNIA 

Los Altos, (415) 941-5966 
TEXAS 

Dallas, (214) 358-0271 
Houston, (713) 774-8716 
ILLINOIS 

Des Plaines, (312) 298-4650 
(California G.A. Corp.) 
OHIO 

Cleveland, (216) 351-2275 



GEORGIA 

Atlanta, (404) 261-6203 



PENNSYLVANIA 

King of Prussia, (215) 265-6525 



MARYLAND 

Silver Spring, (301) 593-6010 



CONNECTICUT 

Stamford, (203) 325-3883 



MASSACHUSETTS 
Waltham, (617) 899-6170 

INTERNATIONAL 
G. A. I. 

24 Bvld. de I'Empereur 
Bruxelles, Belgium 

G. A. Ltd. 

Wren House, Portsmouth Rd. 
Esher. Surrey. Esher 65764 
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How to be 
a rich and happy 
time share 
computer 
manager... 



PICK UP 

a Technitrend 

Computer Port Selector 



Off the shelf NOW . . . Technitrend's new 
high-speed switching AS-1000S Automatic Computer 
Port Selector, that floats all connecting computer ports 
between in-calling terminals. What follows? — added 
profits ... as the AS-1000S automatically keeps all your I/O 
ports fully loaded during peak demand — never an inactive 
port while customers are queuing! Ports need not be tied up 
by dedication to any incoming lines ... but are available, 
when inactive, for use by local or distant customers. 

The AS-1000S is easy to install, requires no adapters — just 
plug in line and port connectors . . . completely compatible 
with all time share computers. No changes in hardware or 
software . . . accommodates any size system up to 128 
lines for 64 ports. Even has an optional, automatic digital 
answer back when all ports are busy. 

Write or phone for literature. 



TECPinsriTi^EnsriD, inc. 

DATA COMMUNICATIONS SYSTEMS 

7300 North Crescent Boulevard • Pennsauken, NJ. 08110 • (609) 665-4910 
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When you plug in 

THE 

QUIET 

ONE 

You can 

un-plug your ears 



Our new stand-alone X/ST/IOOO CRT Data Terminal for 
Time-Sharing gives you everything a teletype does... 
except distracting racket 



No cllckety-clack. No rattle. No bells. No roar. Nothing to distract you. 
Yet the quiet little VST/1000 handles your computer communications 
more effectively than a teletype — without any hardware or software 
modifications at all. 

It's easy to install: just plug it in. It's easy to operate. It has the 
standard typewriter keyboard secretaries are accustomed to— plus a 
10-key adding machine keyboard for faster entry of numerical data. 

It's easy to read, too. The VST/1000 has a CRT screen which can 
display 18 lines with 36 characters in each line on a single display 
page. When the last line of the first page on the screen fills up, the 
page is automatically put in storage and a second page comes on the 
screen. Each number and character you see on the screen is distinctly 
formed, stable and legible as the type on this page. And when you 
want to revise, correct or delete a character, you simply use the 
keyboard cursor. 

The unit is completely self-contained, with keyboard, CRT, electronics, 
and power supply. A result of advanced solid-state technology, the 
VST/1000 is ideal for time-sharing companies, large and small. And 
our nation-wide network of service centers keeps it that way. 

The cost? Astonishingly less than other CRT data terminals. But then, 
you wouldn't expect a quiet little machine like this to have a great 
big noisy price, would you? 



Attention: Leasing Companies 

VST/1000 is the most leasable, reliable, and 
economical CRT terminal you can stock. 




VIDEO SYSTEMS CORPORATIOIM 



7300 N. Crescent Blvd.. Pennsauken, New Jersey 081 1 0 



(609) 665-6688 



Check the performance features 

of our stand-alone Terminal VST/1000 



1. SCREEN 
SIZE 

2. CAPACITY 

3. DISPLAY 
PAGE 

4. CHARACTER 
SIZE 

5. CODE 

6. REFRESH 
RATE 

7. DISPLAY 

8. PARITY 
CHECKING 

9. KEYBOARD 



10. CURSOR 



11. BAUD RATE 



Standard 12 inch Tube (80 sq. in.) 
Two Pages, One on the Screen, 
One in Storage, (1296 Characters) 
36 Characters/Line— 18 Lines/Page 
(Folded logical 72 character line) 

0.25" X 0.17" 

ASCII -8 level Start/Stop Code 
60Hz 

64 Characters 
Even 

Teletype Model 33TZ, plus stand- 
ard 10 key adding machine, plus 
ten control keys 

Cursor Home Control Up/Down or 
Left/Right 

Cursor may be moved one space at 
a time or slewed. Non Destructive 
Cursor 

Input/Output rates of 110, 150, or 
300 baud are available 
Information may be printed with a 
model 33, 35, or 37 Teletype, NCR- 
ETM2 or other compatible printer 



Full or Half Duplex (Switch Select- 
able) 



RS232B, and/or TTY 



(Optional) 
120 Watts 
18" X 18" X 18" 
55 Pounds 



12. OUTPUT 
HARD 
COPY 

13. COMMUNI- 
CATION 
MODE 

14. COMMUNI- 
CATION 
INTERFACE 

15. MAGNETIC 
TAPE 

16. POWER 

17. SIZE 

18. WEIGHT 

19. STANDARD FEATURES 
Totally self contained 

The Page on the screen may be: 

1. Written on and transmitted simultaneously 

2. Written on and stored until desired 

The page in storage may be recalled for modifications 
EIA interfacing is provided including a 25 pin stand- 
ard EIA connector 

The unit is directly interchangeable with a Model 33 
Teletype 

Automatic Answer-back of a WRU character 
High Reliability obtained by extensive use of Com- 
plex integrated circuitry, meaning fewer parts and 
easier maintenance. 
Remote Monitor Capability 
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be 

your 
'own 

tune sharing eqiert. 



It is estimated that there will be over 30,000 time sharing 
terminals in use by the end of this year. Yours may be one of 
them. If so, you will be called upon to make objective recom- 
mendations involving over 200 companies offering time sharing 
services. You'll need comprehensive, objective facts. And you'll 
need them in a hurry. 

Where will you get them? Commercial time sharing is 
growing at such a phenomenal rate that information over three 
months old is already obsolete! The fact of the matter is: 
there just hasn't been an unbiased, in-depth study available on 
time sharing. Until now. 

AUERBACH Time Sharing Reports now answers your need 
to know. It puts at arm's reach all the facts you need to be 
your own time sharing expert. This unprecedented service not 
only acquaints you with every major aspect of time sharing 
but keeps you up to date through quarterly supplements. It's 
a user's guide, reference source, and evaluation tool — all su- 
perbly edited and organized in a single two-volume set. 

The basic reports detail each commercial time sharing service 
offered, describing system characteristics, user support, appli- 



cations and languages, terminals and service fees. Also in- 
cluded are AUERBACH's world acclaimed comparison charts 
to aid you in performing your own evaluation on the basis of 
cost-performance and service data. 

Try matching these exclusive Reports features against any 
periodical or hardbound publication in the field: 

• Detailed reports for each company offering time sharing 
services 

• A tutorial on time sharing 

• State-of-the-art reports 

• A review of the economics of time sharing 

• Business and computational application systems 

• Libraries available for time sharing 

• Time sharing evaluation techniques 

• Interface equipment and terminals 

Take the first step toward becoming a time sharing expert. 
Fill out the coupon and be "in the know" on the fastest grow- 
ing development in computer technology. 




AUERBACH Info. Inc. 121 North Broad St. 
Philadelphia, Pa. 19107 (215-491-8400) 

□ Please send me complete information and sample 
pages from AUERBACH Time Sharing Reports. 

□ Please have your representative call me at_ 



(Phone) 



(Your Name) 



(TiUc) 



usiness Organization or Institution) 



(City) 



(State) 



(Zip) 



TS-152 



A 

AUERBACH 
Info. Inc. ® 



First with the last 
word on computers 
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The Ultramation Machine: A real-time computer 
thats more than just a mainframe. 




Most computers start and end with a 
mainframe. The Honeywell 316 just starts 
there. 

For example, you get one of the widest 
choices of peripherals and subsystems 
offered today. The latest: A Data Acquisi- 
tion and Control Subsystem that lets 
laboratory operators link the computer 
to remote sensors, control elements, and 
instrumentation. And new peripherals 
are being continually introduced. What's 
more, with over 400 fi-PAC logic modules 
available, you can design and build your 
own special interfaces. That's Ultra- 
mation ... the ultimate in automation 
by Honeywell computers. 

Series 16 computers have been used in 
hundreds of applications: Data concen- 
tration in reservation systems for almost 
a dozen airlines. Automated medical 
research and intensive care systems. 
Seismic studies, industrial control, and 
weather forecasting in severe environ- 
ments. Time-sharing . . . simulation . . . 
data conversion . . . and many more. 
They're probably right for you, too. 

Need computers outside the U.S.A.? We 
build them in the United Kingdom, too, 
and deliver from there. 

Want to know more about the computer 
that's more than just a mainframe? Write 
to Honeywell, Computer Control Division, 
Framingham, Massachusetts 01701. 

The Other Computer Company: 

Honeywell 
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You can spend 3 weeks programming your next test. 
Or you can spend 3 days. 



When you run a complicated test, your 
computer controls the instruments and 
keeps up with the data they generate. But 
programming the computer can take up 
much more time than most of us can afford. 

To save you this valuable time 
Hewlett-Packard developed DACE — a data 
acquisition and control executive designed 
to get your computer system on the air 
in minutes. 

With DACE you can direct your system 

20 



from task to task in clock-controlled real 
time, scheduling the parameters you want 
measured, converted, computed, compared, 
displayed, stored or controlled — in the 
order you want. You can also query a value 
or change a parameter through the 
keyboard, without recompiling your 
program. 

DACE is another example of the total 
systems support you get from Hewlett- 
Packard. Ask your HP field engineer how 

CIRCLE NO. 15 ON INQUIRY CARD 



DACE can shorten your test procedures. 
Or write for our DACE bulletin. 
Hewlett-Packard, Palo Alto, California 
94304; Europe: 1 217 Meyrin-Geneva, 
Switzerland. 



HEWLETT ^ PACKARD 

DATA ACQUISITION SYSTEMS 

06911 
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Now, 

a Disk 
Memory Drive 

less than 

$3,000. 



A good Disk Memory Drive 
doesn't have to be expensive. 

We're producing and delivering 
single-disk, removable-media, 
disk drives to major computer 
manufacturers at prices that are 
an industry breakthrough. 

These disk drives, which utilize the IBM 
2315 disk cartridge or equivalent, are built 
to meet the needs of the mini-, small-, and 
medium-size computer manufacturer. 
Conservative design and rigorous testing 




ensure ultra-reliable and con- 
sistent performance. 

So if you spend more than 
$3,000 for a single-disk memory 
drive, you'll spend too much... 
a Disk Memory Drive doesn't 
have to be expensive to be good. 
For further information and complete 
specifications, contact Jim Flynn at Com- 
puter Memory Devices, Inc., 5170 West 
Bethany Home Road, Glendale, Arizona 
85301. Phone (602) 939-9444. 



* In OEM quantities. 



Computer memory Devices, Inc, 

5170 West Bethany Home Road, Glendale, Arizona 85301 
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Improve order service; 
get completed shipping 
labels as bonus 



Keep parts lists 
current and error-free 



Update outgoing bills 
by hand and still retain 
record of new data 



Cut detaching costs 
from $5 per M to 
pennies 

If it's new, Moore 
knows about it. If you 
can use it, Moore 
will tell you 



Moore New Ideas for 
Data Processing 



When shipments require multiple containers, 
labeling those containers becomes a major bottle- 
neck. A source of errors, too. Moore has a simple 
system that generates a 21-label batch as a 
by-product of preparing the shipping documents. 
System is so inexpensive, you can afford to throw 
away the unused labels. Ask about Idea #301, 

Where parts are both manufactured and bought 
from outside vendors, record keeping can be a 
nightmare. Especially with design changes and new 
models being introduced. Moore has a way to turn 
this task over to your computer so it is done 
quicker, more accurately, and at far less cost. 
It even lets you determine at a glance which parts 
come from outside vendors. Ask about Idea #302. 

The sooner customers get billed, the sooner 
you get your cash. When purchases are made after 
bills are prepared, you usually have to wait for 
next billing cycle. This can tie up needed 
cash. Moore has a way to get these last-minute 
items added to statements after the computer run. 
The additional data is automatically included in 
your file copies. Ask about Idea #303. 

Moore's Imprinter-Detacher can do in a few 
minutes what would take hours by hand. It detaches, 
removes margins, imprints, sorts. Lets you make 
better use of clerical help. Ask about it. 

Moore's 2600 representatives constantly hear 
about new ideas and weigh their usefulness to the 
people they call on. That's why it pays to keep 
in touch with your Moore man. He's a specialist in 
ideas that speed business transactions and keep 
the records straight. One Moore idea may be what 
you need. 




MOOKB BUSMMBSS 

Over 675 offices and plants, 2618 salesmen in North America 



F a KIMS, KMC. 
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New Data Multiplexer 



AVAILABLE N 0 W / I M M E D I AT E DELIVERY 
FULL PANEL DISPLAY. At all times the status of eacti remote data 
terminal is displayed on the front panel with color-coded lights. Auto- 
matic continuous diagnostics — power, telephone line error rate, 
complete overall system status — are up front, telling it like it is. 
MODULAR - FOR EASY SYSTEM GROWTH. The ADS 660 provides the 
happy combination of minimum cost per terminal/ channel plus really 
easy system expansion — just plug in another card for each new 
terminal. The Multiplexer interfaces with data terminals, telegraph 
lines, CRT devices, and/or dial-up data sets. 
MINIMIZE TELEPHONE COMMUNICATIONS COSTS. Put from one to 45 
remote customers on line to a central computer anywhere in the USA — 
whenever they want time on the computer. Equipment costs are lower 
because the ADS-660 uses state-of-the-art solid state design to provide 
a basic character-interleaved multiplexer capable of handling virtually 
any combination of inputs without accessory interface equipment. 
MIX BAUD RATES. The ADS 660 allows intermixing of up to three dif 
ferent baud rates, and operating through any high speed synchronous 
modem at transmission rates from 2000 to 9600 bps. (Naturally, we 
recommend the ADS-448 automatically equalized modem, operating at 
4800 bits per second.) 

MULTI-DROP. Place customer terminals in several cities along the tele- 
phone route and make your time share system even more efficient 
with additional ADS-660 units. 

LOW COST. Purchase or lease plans, low operating cost and low growth 
cost will delight your controller. Send for full details. Better yet, tele- 
phone. The ADS-660 is in stock, in quantity, immediately available. 

DATA MODEMS/ DATA MULTIPLEXERS/ DATA TERMINALS/ DATA SYSTEMS 



Central Time- 
Shared Computer 



ADS-660 Time- 
Division Data 
Multiplexer 



Telephone (213) 882-0020 
AMERICAN DATA SYSTEMS 
20747 Dearborn St. • Chatsworth. Calif. 91311 
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Data Dtstiifution System 6t: 
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NEWS ROUNDUP 



IIA PROPOSES NEW FCC STUDY 

The Information Industry Association (IIA) called on 
the Federal Communications Commission to create a 
separate study of the potential of community antenna 
systems (CATV) and related broadband communica- 
tions technoloc^ies for low-cost deli\ery of information 
products and services. These technolos^ies, accordino- to 
IIA's filing in the FCC CATV inquiry, offer the pros- 
pect that within the decade the cost of delivering infor- 
mation at a page per second will be competitive with 
current postal rates. The IIA filing came in response 
to a series of questions raised by the FCC in its current 
CATV inquiry into development of communications 
technology and services and into the future configuration 
of information ser\'ices to the home, school, and office. 
In its filing, the IIA contended the economic and social 
implications of modern infonnation ser\ices vis a vis 
broadband communications involve issues significantly 
difTerent from those involved in other FCC proceedings. 

Among other filings made in the j^roceeding cited 
by the IIA were comments submitted late last year by 
the Industrial Electronics Division /Electronics Indus- 
tries Association on "The Future of Broadband Com- 
munications." The IIA comments dealt with: (1) 
Distinctions between computer switching services in 
communications networks and applications of computer 
technologies in pre-processing, searching, and retrie\'ing 
infoniiation products from automated storage systems; 

(2) Information products and services which will be 
profoundly affected by broadband delivery capabilities; 

(3) Requirements for comj^atibility of television display 
and facsimile recording systems; (4) Format and reso- 
lution considerations in\olved in interfacing current and 
foreseeable information techniques with low-cost fac- 
simile recording devices; (5) Traffic and marketing 
l^roblems in broadband communications; (6) Need for 
two-way communications services; (7) Needs for pri- 
vacy; (8) Equipment standards; (9) The nature of the 
regulatory environment and the need for proprietary 
rights concej3ts suited to these technologies. 

Copies of the IIA filing can be obtained from the In- 
formation Industry Association, 1025 15th St., N.W., 
Washington, D.C. 20005 for $5 ]Der copy. 



NEW HONEYWELL RESEARCH CENTER 

An Information Sciences Center is being established in 
Cambridge, Mass. by Honeywell Inc. to conduct basic 
research in advanced computer systems. Named to 
head the center's research staff was Dr. Ugo O. Cagli- 
ardi, most recently a v. p. of engineering and technical 
director of Interactive Sciences Corp. 



DEC ANNOUNCES 16-BIT COMPUTER 

Details on its new family of 16-bit computers (first de- 
scribed in MODERN DATA last February) , plans for 
the development of a lower-cost PDP-8 and the avail- 
ability of three new small computer peripherals were 
announced last month by Digital Equipment Corp. Two 
models in the PDP-11 family will be offered initially; 
the PDP-11/10, a dedicated controller equip )^d with 
central processor, 1,024 words of read-only memor y, and 
128 words of standard memory; and the PDP-11 /20, a 
general-purpose comj)uter \vith central processor, 4,096 
words of standard core memory expandable to 32,768 
words, a prograumier's control panel, and Teletype. 
Price of the PDP-11/10 is $7,700, while the base price 
of the PI)P-ll/20 is $10,800. Both prices include soft- 
ware, automatic power fail protection and restart, full 
priority interrupt, direct memory access, and customer 
familiarization training. Quantity discounts are available. 

According to Nick J. Mazzarese, vice president in 
charge of both the PDP-8 and PDP-11 product lines, 
"the new PDP-8 w ill b; / comj)lf^tely rr-desio-ned vc rsion 
of existing models bu * h wHl | i . - . nd in- 
terface-compatible :I jralb, which wrre de- 
signed for the PDP-8 but s be made available for sev- 
eral of dec's other computer lines, include an optical 
card reader, a high-speed disk storage unit, and a low- 
cost line printer. Mazzarese pointed out that the PDP-11 
will not replace the company's PDP-8 small computer 
family. "The PDP-11 gives us a 16-bit, byte-oriented 
com])uter that complements the 12-bit PDP-8 line," 
he said. 



GOVT. REGULATIONS OF PHONE 
COMPANIES? 

"Phone comj^anies nuist either close the gap between 
their performance and the business communities' accel- 
erating demand for service, or risk more government con- 
trol and even the loss of their monopoly position," said 
Richard W. Sonnenfeldt, president of Digitronics Corp. 
"Today the transmission of business information over 
phone lines is not only faster, but actually cheaper than 
by mail. But the telephone companies have failed to 
anticipate the demand adequately. Unless there is a 
marked improvement in service and delivery of line 
interface hardware during the coming year, there will 
be increased pressure for government action," he said 
Mr. Sonnenfeldt sees the Carterfone decision as a pro- 
gressive step intended to speed expansion of data trans- 
mission services. "However, the phone companies still 
control the rate of installation because they alone furnish 
the wires to which others must connect," he declared. 
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publishers 



Thinking of going on-line 




Would your operation be 
more productive if you used 
a display terminal 
designed to... 

• edit text 

• layout pages and ads 

• fit headlines or outlines 

• enter advertising 

• schedule production 

• check credit 

• estimate jobs 

• answer customer inquiries 

• enter accounting data 

• provide management information 



You can use the Computer-Optics C0:70 Display Terminal 
to perform these jobs because it has these features: 

• 88 character set • standard typewriter keyboard 

• upper/lower case A-Z • numerals 0-9 

• 26 symbols for custom design 

• 3000 character screen capacity 

• built-in editing functions 

• software and interfacing for IBM S 360, IBM 1130, PDP 8 

• local and remote operation • P31 phosphor 

• human factored for ease of operation. 

and a price that's hard to beat 

For more inforrriation on how C0:70 can go to work with your computer, 
please contact Mr. E. J. Shaughnessy, Marketing Manager, Computer Optics 
Inc., Berkshire Industrial Park, Bethel, Conn. 06801 or phone (203) 744-6720. 




/ systems 

uter 
Optic/ 
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ORDERS AND INSTALLATIONS 



The U.S. Army Test and Evaluation Command will install a 
new $16.7 million Univac 1108 multiprocessing system next 
year at the White Sands Missile Range. The contract calls 
for five Univac 1108 and seven Univac 418-11 computers. 
Other new Univac revenue: a letter contract authorizing ex- 
penditure of $6,155,000 to Univac's Federal Systems Div. for 
production of microminiature computers for the U.S. Navy's 
new antisubmarine warfare aircraft, the "P-3C Orion." 

Data General Corp. has signed a long-term OEM agreement 
with Alpha Data Inc. of Tarzana, Cal., for the purchase of 
magnetic disk memory systems to be used with Data Gen- 
eral's Nova series computers. The amount of the initial re- 
lease was approximately a quarter of a million dollars. 

Eastman Kodak has awarded Cubic Corp. a $3.6 million 
follow-on contract for the continued production of an undis- 
closed quantity of Kodak KOM-90 Microfilmers. Cubic has 
been manufacturing the systems since December 1968. 

Westinghouse Electric Corp.'s Information Systems Laboratory 
has been awarded a $488,264 contract by the Dept. of Trans- 
portation to design an information network aimed at improv- 
ing state and national highway safety programs. The con- 
tract, let by DoT's National Highway Safety Bureau, calls for 
the design of a national system which will enable individual 
states autonomously to compile and exchange information 
necessary to operate and manage their own highway safety 
programs. 

Award of a $7,193,569 contract to Lockheed Electronics Co. 
for production of a new highly-accurate shipboard gunfire 
control system was announced by the U.S. Navy. The con- 
tract, announced in Washington by the Naval Ordnance Sys- 
tems Command, covers production of the Mark 86 com- 
puterized radar-controlled gunfire system. 

Michigan, Indiana, and Minnesota have signed contracts 
totaling $655,000 with Aspen Systems Corp. of Pittsburgh, Pa. 
This brings to 28 the number of states using Aspen Systems 
for the computerization of their legislative processes, statu- 
tory searching, updating, compilations, or publications. Five 
of these, including Michigan and Indiana, involve full com- 
pilation of all their state statutes. 



Recognition Equipment Inc. has placed a $1.9 million order 
with Los Angeles-based Data Products Corp. for computer 
line printers. Delivery of line printers will begin this year 
and continue into 1971. 



Raytheon has been awarded a $3.8 million contract by Qan- 
tas Airways Ltd. for the remote terminal equipment portion 
of the Australian airline's new automated reservations and 
departure control system. Under the terms of the contract, 
Raytheon will supply Qantas with more than 400 DIDS-400 
Digital Information Display Systems. 



Princeton Time Sharing Services, Inc. is adding an IBM 
S/360-65 computer, valued in excess of $3 million, to its 
facilities at Princeton, NJ. 

Astrodata, Inc. announced installation of a $1,800,000 high- 
speed telemetry data acquisition system sold to Control Data 
Corp. The Astrodata equipment, in conjunction with a CDC- 
6400 and three CDC-1700 computers, will be used by Grum- 
man Aircraft Engineering Corp., in Bethpage, L.I., to acquire, 
process, and reduce real-time data during aircraft flight tests. 

Computer Sciences Corp., as a member of a team headed by 
RCA, was awarded an initial increment on a multi-million 
dollar subcontract to RCA to work on the engineering devel- 
op.nent of the U.S. Navy's new AEGIS shipboard weapons 
system. The subcontract is believed to be one of the largest 
single awards that CSC has yet received. 

Tele-Signal Corp. of Woodbury, N.Y., a subsidiary of The 
Singer Co., has been awarded a contract by Communication 
Satellite Corporation (COMSAT) for new circuit control and 
message-switching equipment. This equipment is intended 
for use at four COMSAT-operated earth stations which serve 
as U.S. links in the global commercial satellite communica- 
tions network. 

Control Data Corp. has received a $1 million contract from 
the U.S. Navy to install seven CDC data collection systems 
at seven Naval Air Rework Facilities (NARF) throughout the 
country. The systems will provide management with job 
status information, maintenance and personnel data, and 
information on machinery utilization. 

Management Science Systems, Inc., a consulting and soft- 
ware development firm located in Rockville, Md., has been 
awarded a contract by Esso Mathematics & Systems, Inc. to 
develop an advanced mathematical programming system for 
IBM 360 computers. The new system, to be called EMPS/1, 
will replace IBM's MPS/360. 

Scientific Computer Service Corp. has installed an IBM 1130 
BASIC Time-Sharing System — said to be the first time-shar- 
ing service in Alaska — at their facilities in Anchorage. 

ALCOA Management Information Services, a division of The 
Aluminum Company of America, has ordered two Comcet 60 
and two Comcet 10 Systems, with associated peripheral sub- 
systems, for installation at their central computer site in 
Pittsburgh. The Comcet Systems will serve as the communi- 
cations front-end for an IBM 360/65 System and will process 
communications traffic for the ALCOA Communications 
Switching Network. The network services 120 sales offices, 
manufacturing plants, and warehouses in the U.S., Switzer- 
land, Hong Kong, Brazil, and Surinam with expansion planned 
for Australia and Jamaica. The contract is in excess of 
$900,000 for leased equipment, software, and maintenance 
service. 
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Daia General Corporation, Southboro, Moss (61 7l 485 9 100 




IS HIS MINI COMPUTER 
ALL THAT GOOD? OR IS IT 
HIS SALESMANSHIP? 



Every knock on the door these days is 
another mini computer salesman. 

Most of the companies you can rule out 
without even talking with them. But there are 
three or four of us you really have to talk to. 

And four is a lot of mini computer pitches 
to have to evaluate. 

So this is what Data General's going to do. 

We're going to send you not just another 
mini computer salesman. Not just another guy 
with a shoeshine and a smile who knows only 
enough about mini computers to tell you just 
what his company told him to tell you. 

We're going to send you a Data General 
applications engineer who probably knows a lot 
more about mini computers than anyone in your 
company. A man who has specific instructions 
from us to tell you to forget about Data General 
if oui' computers aren't right for you. 



We'll also tell you enough about our two 
mini computers right now so you'll know 
whether we're in your ballpark or not on the 
basis of this ad alone. 

Both our Nova and Supernova have multi- 
accumulator organizations, 16-bit word length 
and a simple package design. They're SVa" high. 
Their read-only memories are interchangeable 
with their core memories. 

Nova in a basic 4K configuration with 
Teletype interface goes for $7950. 

Supernova has an add time of 800 nano- 
seconds from core memory, 300 nanoseconds 
from read-only. In its basic 4K configuration. 
Supernova goes for $1 1,700. 

If neither of these Data General mini 
computers sounds like what you're looking for, 
so long. 

It's been nice talking to you. 



DATA GENERAL 

Makers of Nova and Supernova mini computers. 
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INTERNATIONAL NEWS 



Computer job-hopping is virtually unknown in Japan, 
according to a team of visiting Japanese EDP special- 
ists, but this has not prevented the development of a 
serious shortage of computer personnel in that country. 

This fact was disclosed during a special program on 
EDP recruitment held for the Japanese visitors in the 
New York City offices of Robert Half Personnel Agen- 
cies, Inc. The 16-man team, representing as many 
different Japanese companies, has been visiting data 
processing companies and computer installations in 
this country under the auspices of the Japan Produc- 
tivity Center, Washington, D.C. 

''A junior programmer starting on his first job in 
Japan gets $100 per month," said Robert Half, presi- 
dent of the nationwide firm of financial and EDP spe- 
cialists, "as compared to the going rate of $10,000 per 
year in this country. But Japanese benefits include life- 
long job security, company housing, vacation homes, 
automatic bonuses, pension, family allowances, health 
insurance, and even commuter fares. These go far 
towards equalizing what might at f rst appear to be a 
wide discrepancy in salary scales." 

The Japanese visitors said that tradition in their 
country makes it most likely an individual will spend 
his career with the company he first joins. While this 
may be in management's favor, it restricts recruitment 
almost entirely to in-house activities. 

Tradition also makes it virtually impossible to fire an 
employee; if his performance on a job is not satisfac- 
tory, he is re-trained for another. Length of service is 
a major factor in determining pay raises, and a top 
EDP specialist may earn about $5,000 a year in salary 
before taxes. From the date a new man is hired until 
mandatory retirement at age 55, the typical total cost to 
a Japanese company per employee is about $140,000. 

A nationwide computer record of trading and price 
ranges in unlisted securities is visualized as an out- 
come of a recommendation to establish a central 
agency in Ontario, Canada, to collect daily volume 
and price statistics in unlisted stocks. The Investment 
Dealers Association (IDA) has already asked IBM to 
prepare the necessary programs, according to David 
S. Beatley, Commissioner of the Ontario Securities 
Commission. IDA believes it is the first time any- 
where in the world that a fully-computerized pro- 
gram of this magnitude has been attempted in the 
unlisted securities field. 

IFIP Congress 71 has issued a call for papers for the 
fifth global conference in the information sciences, to 
be held August 23-28, 1971, in Ljubljana, Yugoslavia. 
For information about the Congress, exhibition, and 
organized travel arrangements, write to: U.S. Commit- 
tee for IFIP Congress 71, Box 4197, Grand Central Post 
Office, New York, N.Y. 10017. 



Several Italian shipping companies are experimenting 
with on-board computers, the long-term objective be- 
ing to control a fleet of ships from a land-based cen- 
tral computer. The Esquilino was recently equipped 
with IBM equipment at Genoa, Italy, and a number of 
other Italian ships are also participating in the experi- 
ment. According to Prof. Agostino Capocaccia of 
Genoa University, "the mission proposes to verify in 
what manner a ship can be totally controlled, instead 
of by separate, independent sectors, as is done pres- 
ently." Signals from artificial satellites will be used 
by the Esquilino to make automatic corrections in 
course and speed. 

The Canadian Air Force is installing a $3.5 million 
computerized system at its Primrose Lake Evaluation 
Range in Alberta. The system will track a plane and 
simultaneously monitor temperature and wing stress. 
Designed by the Reeves Instrument Div. of the Dy- 
namics Corp. of America, the system, which uses a 
Honeywell 516 for data reduction, is a more sophisti- 
cated version of one installed in this country by the 
FAA about fve years ago. 

The major computer tie-up predicted by National Fund 
Investments in its pre-listing prospectus materialized 
recently when NFI and Honeywell, Inc. jointly formed 
Honeywell Computers South Africa. Honeywell Com- 
puters will act as a marketing and servicing organiza- 
tion for all Honeywell EDP equipment. Initial sub- 
scribed capital of the company will be $2.8 million, 
with shares equally held between NFI and Honeywell. 
Provision has been made for substantial additional 
capital when required. 

Trade contacts see a big increase in the sales of stan- 
dard computer terminal and other peripheral equip- 
ment in Italy over the next two or three years. In the 
opinion of one widely-quoted trade source, Italy may 
well be the "best market in Europe" for this kind of 
equipment, which he estimates could be 20,000 new 
terminals by 1971. Small- and medium-size firms are 
expected to take increasing advantage of new time- 
sharing services recently initiated in Italy. Italian in- 
dustrial groups (Montedison, Pirelli, Enel, SIR, ENI, 
FIAT, etc.) are reportedly preparing for major invest- 
ments in terminal and related equipment. Olivetti, 
with the completion of a new factory at Ivrea, is ex- 
pected to produce some 30,000 terminals a year, start- 
ing this year. 

The U.S. Dept. of Commerce expects the number of 
computers in Germany to double in the next five years. 
There were about 4,850 computers in Germany at the 
start of 1969. A significant factor is the German Sci- 
ence Ministry's five-year, $75 million program that in- 
cludes installation of data processing equipment in the 
National Patent Office and in various government 
agencies for criminal investigation, medical diagnosis, 
and regional planning. A follow-up program, for 
1971-75, is expected to involve about $185 million. 
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Something of value for 100 companies only 



A plated magnetic disc of absolute, measured quality. 

Precisely engineered, meticulously manufactured, 
infinitely inspected. To meet the critical demands of 
perhaps no more than 100 companies. As a conse- 
quence, DMI virtually custom produces each disc to 
individual user specifications. 

However, this preoccupation w^ith customized 
manufacture should not prove misleading. DMI has 
established process and control standards for plated 
magnetic discs surpassing anything previously stated 
for the industry. As a result, DMI produces plated 
discs to a certified level that no other disc manufac- 
turer can claim. 
MODERN DATA/ February 1970 CIRCLE NO. 25 ON 



With volume production, DMI resources are ca- 
pable of meeting any realistic cost objectives. 

If you are numbered among these 100 companies, 
please call or write now for our newly-published disc 
brochure. Our technical staff is available immediately 
to answer questions and consult on your specific 
production needs. 

The Disc People 



DATA MEMORY INC 



INQUIRY CARD 



1400 Terra Bella Avenue, Mountain View, 
California 94040, Telephone (415) 961-9440 
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CORPORATE AND FINANCIAL NEWS 



IBM MOVES DIVISION 

IBM announced that Atlanta will be 
the headquarters location of its new 
General Systems Division, which is 
responsible for developing and man- 
ufacturing most of its smaller-scale 
data processing equipment. The di- 
vision's operations will be shifted 
from its temporary headquarters in 
White Plains, N.Y. to Atlanta 
sometime this spring. GSD's princi- 
pal products include the recently- 
announced System/3, the 1130 
computing system, punched card 
equipment, card input /output ma- 
chines, data acquisition and control 
equipment, and key entry devices 
other than data transmission ter- 
minals. 



MERGER ACTIVITY HITS 
NEW HIGH 

Merger activity rose to a new peak 
in 1969 with 6,132 merger announce- 
ments recorded, according to an an- 
nual merger survey and analysis by 
W. T. Grimm & Co., a Chicago- 
based financial consulting firm spe- 
cializing in mergers and corporate 
consolidations. This represents a 
37% increase over the 4,462 trans- 
actions counted in 1968. 

The Grimm study revealed that 
prices paid by buyers in 1969 de- 
clined moderately from 1968. The 
average price paid for sellers, where 
such information is available, came 
to 21.5 times the sellers' most recent 
earnings. This represents a 13% 
decline over the 1968 price-earnings 
ratio of 24.6. While the p/e ratio 
dechned, the premium paid over the 
sellers' pre-transaction stock value 
remained at 25%, the same as in 
1968. 

In analyzing the form of payment 
for consolidations in 1969, Carl 
Neumann, Grimm's director of re- 
search, stated that 32% of the deals 
were for cash and debt securities, 



while 57% were for equity- type se- 
curities, and 1 1 % were for a combi- 
nation of equity and cash or debt. 
Mr. Neumann commented that the 
decline in stock prices accounted for 
the fall in the use of equity-type 
securities to effect transactions in 
1969. In 1968, equity- type securities 
represented 62% of all transactions 
and 60% in 1967. Cash and debt 
deals accounted for 29% of the total 
transactions in 1968 and 36% the 
year before. The use of the combi- 
nation method of payment increased 



to 11% of all transactions, up from 
9% in 1968 and 4% in 1967. 

Incentive-type transactions — 
where the purchase price is based in 
part on future profits — climbed 
sharply again during 1969. Last 
year, 728 incentive payouts were re- 
corded, up from 305 a year earlier. 
In 1968, incentive payouts were used 
in 7% of all merger transactions, 
while in 1969, this type comprised 
12% of all mergers. Mr. Neumann 
pointed out that "the year-to-year 
growth in the use of contingent pay- 



BOX SCORE OF EARNINGS 




SI a) 

.£ «5 


Company 


Period 


Revenues 


New Earnings 
(Loss) 


C 0 V) 


Advanced Computer Techniques 


6 mos. 9/30/69 
6 mos. 9/30/68 


1,683.160 
1 ,198,758 


30.799 
55.421 


.04 
.09 


Analog Devices 


Yr. 11/1/69 
Yr. 11/1/68 


8,765,000 
5,750,000 


616.000 
501.000 


.50 
.44 


Anderson Jacobson 


6 mos. 9/30/69 
6 mos. 9/30/68 


2,199,692 
392,628 


260,051 
30,467 


.15 
.02 


Applied Logic 


Yr. 9/30/69 
Yr. 9/30/68 


3,090,109 
1,076,080 


(75,235) 
90,889 


(.04) 
.06 


Bresnahan Computer 


3 mos. 9/30/69 
3 mos. 9/30/68 


1,138,000 
125,000 


154,000 
15,400 


.11 

.02 


California Computer Products 


3 mos. 9/28/69 
3 mos. 9/29/68 


4,585,376 
4,353,566 


93,780 
234,489 


.04 
.10 


Computer Resources 


Yr. 9/30/69 
Yr. 9/30/68 


1,029,000 
21 1 ,454 


238,772 
25,296 


.58 
.09 


Computing and Software 


Yr. 10/31/69 
Yr. 10/31/68 


64.420,000 
53,377.000 


4,155,000 
2,687,000 


1.11 
.73 


Dearborn Computer and Marine 


Yr. 10/31/69 
Yr. 10/31/68 


38,335.000 
10,613,000 


2.727,000 
1.250,000 


2.1 1 
1.50 


Digitek 


6 mos. 10/30/69 
6 mos. 1 0/30/68 


948,992 
1 ,233,403 


(171,091) 
95,939 


(.19) 
.11 


Information Interscience 


Yr. 6/30/69 
Yr. 6/30/68 


1,538,204 
1,340,380 


(692,460) 
(196,280) 


(-) 
(-) 


lOA Data 


Yr. 9/30/69 
Yr. 9/30/68 


3,377,337 
1,565,308 


163,337 
120,124 


.23 
.24 


Leasco Data Proc. Equip. 


Yr. 9/30/69 
Yr. 9/30/68 


451.940,000 
395,508,000 


43,928,000 
27,389,000 


2.71 
1.86 


Logicon 


6 mos. 9/30/69 
6 mos. 9/30/68 


3.239,794 
2,480,521 


150,408 
109,037 


.20 
.15 


Management Assistance 


Yr. 9/30/69 
Yr. 9/30/68 


71,505,000 
66.885.000 


(9,824,000) 
(19,955.000) 


(-) 
(-) 


Modern Data Techniques 


Yr. 7/31/69 
Yr. 7/31/68 


247.000 
9,000 


(285,000) 
nil 


(-) 
(-) 


Planning Research 


3 mos. 9/30/69 
3 mos. 9/30/68 


14,847,208 
12,781,900 


731 .648 
573.563 


.16 
.12 


Scientific Resources 


Yr. 9/30/69 
Yr. 9/30/68 


48,716,894 
1 1,285,558 


(3,531,559) 
(4,377,632) 


(.94) 
(1.38) 


Wang Laboratories 


3 mos. 9/30/69 
3 mos. 9/30/68 


5,466,228 
4,388,337 


541,188 
416,228 


.14 
.11 
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We can make you a winner. All 
you have to do is run with our new 
plated-wire stacks. 

They'll give your 3rd- and 4th- 
generation mainframe memories blaz- 
ing speed: Nondestructive read cycle 
time, 150 nanoseconds or less. Write 
cycle time, 300 nanoseconds or less. 

And how about vendor reliability 
and assured delivery dates? You get 
them because of our revolutionary 



packaging techniques. We make the 
unique tunnel structure, with its inte- 
gral word straps, entirely in-house. 

You save space, too. Typical one- 
plane stack is 12 1/2" by ISVz" by V2" 
thick, packing 72K bits for any 
standard word/bit configuration. For 
economy's sake, the organization is 
compatible with the 2V2D techniques 
of present submicrosecond core 
memories. 



So team up with Lockheed's 
plated-wire stacks — you'll have the 
world's fastest mainframe memory 
running for you. Write to Memory 
Products, Lockheed Electronics Com- 
pany, Data Products Division, 6201 
East Randolph Street, Los Angeles, 
California 90022, 



Lockheed 
Electronics 



A Division of Lockheed Aircraft Corporation 



Break records with 
your next mainframe memory. 




NANOSE 
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Corporate & Financial .... Cont'd 



outs demonstrates the increasinir so- 
phistication by both buyers and 
sellers in providing additional future 
payments based on growth in earn- 
ings of the acquired company with- 
out causing an immediate dilution 
of the acquirer's earnings j)er share." 

Tender offers recorded in 1969 
were down sharply from 1968. The 
149 tender offers recorded for 1969 
represent a decrease of 100, or 409r, 
frorn a year earlier. High interest 
rates together with a general reac- 
tion ngainst tender offers account for 
the substantial reduction. 

7'otal sales of corj)orate divisions 
pr subsidiaries increased in 1969 to 
789 from 557 one year earlier. Sales 
of divisions accounted for aj^proxi- 
mately 13*^r of the overall transac- 
tion total. 

Merger cancellations also incrtwscxl 
significantly during the vear. .\ total 
of 586 cancellations of ])roposed 
combinations occurn^d in 1969, uj) 
from 384 cancellations in 1968. This 
represents a 5?)^? mcvcA^c in cancel- 
lations in 1969. iUtiibutcd largely to 
the weakness of the stock market 
and inability of inanauement to 
agree on |)ertinent features of the 
merger agreement. 



RECENT ENTRIES IN TlIE COMPl^TER 

FiEM): Arlington Computer Entrr- 
prises. Inc., a data processing and 
com])uter programming company, 
has been organized and has opened 
a data j^rocessing center in .Arling- 
ton, Texas . . . Computers Ihilim- 
ited, Inc., has ojDcned its first com- 
puter center in Rochester, X.Y., 
offering time-sharing, batch proc(»ss- 
ing, and jorogramming services to 



EDP users in Upstate N.Y. . . . 
Control System Industries, Inc. of 
Mountain View, Cal. will produce 
systems for civic and process control 
applications . . . Mechanical Tech- 
nology Inc. has formed a new sub- 
sidiary, Datafile Systems Corp., to 
enter the computer-based informa- 
tion services market. The new firm 
will be located in Philadelphia . . . 
First-Union Automation Services, 
Inc., a subsidiary of First Union, a 
holding company formed by First 
National Bank in St. Louis and St. 
Louis Union Trust Co., will offer 
OCR and COM {processing services 
. . . Injormation Transjcr Corp., 
Santa Monica, Cal. has been orga- 
nized to develoj), i)roduce, and mar- 
ket {products and systems in two 
areas of information: resources in- 
vestment and management, and 
continuing education and training 
. . . Macro Services, a Boston-based 
EDP firm, will provide systems con- 
sulting, software development, and 
com])ut(^r services . . . Proprietary 
Computer Services, l^ncino, Cal., 
will specialize in comput(^r processing 
of specific and original j)roprietary 
programs as well as systems analysis, 
computer programming, facility 
management, and consulting . . . 
TENET, Inc., Palo Alto, Cal., is a 
new manufacturer of medium-scale 
(32-bit, 32K memory) time-shared 
computers. The firm belic^ves it has 
developed the first "])ure" time- 
shar(^d computc^r . . . l^OPS ()n-Line 
Services, hic. will b(^ a direct subsid- 
iary of a new SoutluMii Pacific hold- 
ing company, and will be headcjuar- 
tered in San Francisco. TOPS will 
j)rovide on-line, real-time data col- 
lection and information systems . . . 
A new subsidiary. United Business 
Cojumunications, Inc., has been 



formed by United Utilities, Inc., to 
function as a supplier to users of 
private voice and data communica- 
tions systems and hardware. 

MERGERS AND ACQUISITIONS! AutO' 

rnatic Data Processing, Inc. has 
agreed in principle to acquire Elec- 
tronic Data Service^ Inc., a Chicago- 
based data processing services firm; 
signed contracts to acquire MSM 
Computer Service of New York City; 
and completed the acquisition of 
Tamcor, Inc., a New York City data 
processing firm . . . Brandon Applied 
Systems, Inc., plans to acquire Col- 
lege Campus Promotions, Inc., a 
marketing, sales promotion, and 
publishing organization . . . Calcula- 
tor-Computer Leasing Corp. of Pitts- 
burgh has acquired Caribe Data 
Processing, Inc. a computer service 
center in San Juan, Puerto Rico . . . 
Comp-Serv has acquired all of the 
stock of Minilon Corp., doing busi- 
ness as the Skytron Engineering Co. 
Comp-Serv is a supplier of replace- 
ment parts for computers and com- 
j)ut(T peripherals . . . Computer 
Sharing, Inc., a Pennsylvania sub- 
sidiary of Scientific Resources Corp., 
and Data Network Corp., based in 
N.Y., jointly announced an agree- 
ment in principle for a merger of 
the two corporations, each of which 
is engaged in j^roviding computer 
time-sharing facilities and services 
. . . S])okesmen for Computing and 
Software, Inc. and Mortgage Asso- 
ciates, Inc., a company ])rimarily 
engaged in computerized servicing 
of mortgages, announced that pre- 
liminary discussions relating to the 
jDossible acquisition of Mortgage 
Associates by Computing and Soft- 
ware were being held . . . Datarain 
Corp. has signed an option to pur- 
chase the major interest in Boston's 
Alphanumeric Data Corp. for an 
undisclosed amount of cash and 
stock . . . Datatah, Inc. has sold its 
Los Angeles comjiuter letter subsid- 
iary, which had oj)erated at a loss 
in 1969, to privately-owned Ameri- 
can Computer Resources, Inc. of 
L.A. . . . Datatron Inc. has agreed 
in principle to acquire Bouse Manu- 
facturing Co., Santa Ana, for an 
undisclosed amount of common 
stock. Bouse j)roduces electronic 
chassis, computer- type consoles, and 
equijDuient enclosures . . . Data 
Products Corp. plans to acquire 
Tranetics, Inc. Terms of the ac- 
quisition have not been finalized . . . 



HARD TIMES 

The Mathatronics Division of Barry 
Wright Corp., a manufacturer of pro- 
grammable desk-top calculators, has 
closed down. Mr. Ervin Pietz, Barry 
Wright's president, said that the 
company was unable to find a pur- 
chaser for the division within the 
deadline established by manage- 
ment for either sale or discontinu- 
ance of operations . . . The Jonker 
Corp. of Gaithersburg, Md. has filed 



for bankruptcy. Jonker manufactured 
and marketed a "peek-a-boo" card 
retrieval system . . . Scientific Con- 
trol Corp. has filed a Chapter XI ar- 
rangement to issue over 2 million 
shares of restricted common stock to 
Great Southwestern Corp. of Ft. 
Worth for $1.00 per share. SCC has 
also suggested a plan which would 
provide common stock to major un- 
secured creditors in satisfaction of 
their claims. 
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The second revolutioE 
in computer time sharing 

continues 



And we're winning 




■ The AL/COM interactive 
time sharing network will electrify 
every sophisticated computer user 
in the United States. 

AL/COM now gives you more interactive 
computing power with faster response 
time, than any other time-sharing sys- 
tem . . . 32,000 36-bit words per user. 
Cycle time one microsecond. Your ac- 
cess to this increased computer power 
is instantaneous and direct. Through 
your telephone. Privately. It's a "tough- 
job" system and it has the best price/ 
performance ratio there is. 

■ AL/COM has a policy about 
insoluble time sharing problems. 

We solve them. 

We're after the tough jobs, the big ones. 
We're talking about price/performance 
...good response time... and freedoms 
that time-sharing hasn't granted you 
before. Things like: 

Core Capacity — AL/COM gives you 
160,000 characters (32,000 words) in ac- 
tive core per user. 

On-Line Storage - AL/COM has a bil- 
lion characters of disc storage. 
Large Files-AL/COM gives you 
1,250,000 characters per file. 
Fast Access - AL/COM can search a 
2.5 million character bank in seconds. 

■ The things you can do with 
AL/COM time sharing are limited 
only by your imagination. 

AL/COM has the bugs worked out. 
We've been up for 3 years. We can con- 
nect you with teletypes, line printers, 
CRT's and multiplexers. We speak eight 
languages . . . BASIC, FORTRAN IV, 
COBOL, etc. We're adding others. AL/ 
COM solves problems in science, engi- 



neering, and banking. It's for operations 
research, marketing and statistical 
analysis, and bridge building ... for 
management information, investments, 
and manufacturing. We even do little 
problems well. 

■ When comparing time 
sharing services, 
you can't include 
AL/COM with 
the others. 

AL/COM service stands out because 
we've interlaced a string of multi- 
processing AL-10 systems, with one 
computer backing up another in each 
system, and a second dual system 
backing up the first . . . and we'll soon 
have ten. They're all side by side, but as 
close as your local phone. Think about 
that . . . central files . . . back-up . . . speed 
. . . reliability . . . distributed nationwide 
by the AL/COM Time-Sharing Network. 

■ When you select AL/COM 
you get a nationwide 
network of computer 
software professionals. 

We bring AL/COM to you through a na- 
tionwide network of professional soft- 
ware organizations. We're more than 
reps, dealers or branch offices. We're 
AL/COM Associates; local, independent 
firms, among the best in the industry. 
Systems and applications expertise is 
an integral part of the AL/COM network. 
This means you have the largest group 
of independent computer software ex- 
perts to help you solve problems more 
efficiently, right at your elbow . . . 
through AL/COM. Two new "Associ- 
ates" are selecting AL/COM each 
month. Why don't you? 



■ In just 30 seconds, 
you can arrange for 
a demonstration of the 
world's best 
price/performance computer 
time sharing service. 

Experiencing AL/COM is believing. 
We'll benchmark AL/COM against your 
present system. Compare the response, 
the speed, the cost. Do you have a prob- 
lem you can't solve on your present sys- 
tem? Try us. We're after the tough ones. 

~ m\\ 

takes 
guts 
to start 
a revolution. 

Revolutions are started by people dis- 
satisfied with the way things are. 
Success depends on a change for the 
better. That's what AL/COM is all about 
. . . and it's revolutionary. 

Contact us for information or demonstration 

AL/COM 

The Revolutionary Time-Sharing Network 



AL/COM is a service of 
APPLIED LOGIC CORPORATION 

One Palmer Square 
Princeton, New Jersey 08540 
(609) 924-7800 

Call me □ Send data □ 



Name 


Title 




Company 


Address 


City 


State 




Zip 


Tel. 


M 



Boston (617) 357-8170 - Buffalo (716) 634-9090 - Chicago Area (312) 671-3600 - 
(212) 868-3355 - Philadelphia Area (609) 665-6088 - Pittsburgh (412) 372-6226 
San Jose (408) 292-9857 - Washington. D.C. Area (301) 585-7533. 



New York Metropolitan Area (201) 678-6300. (212) 349-1531, 
- Princeton. New Jersey (609) 924-7800, (609) 924-4567 - 



(212) 757-9036. (212) 868-3190. 
San Francisco (415) 989-1587 - 



Corporate & Financial .... Conf'd 



A controlling interest in Digital 
Data Systems Corp., Pennsauken, 
N.J., has been purchased by South 
Jersey businessman, Berdj C. Ka- 
lustyan for a reported $450,000 . . . 
Financial Technology Inc., a Dallas 
computer firm, has acquired approx- 
imately 80% of ComteCy a publicly- 
held New Orleans time-sharino- com- 
pany . . . Geodatic, a company 
providing computerized market re- 
search services, has agreed to acquire 



National Compu-Graphix, Inc. of 
Jenkintown, Pa., a privately-owned 
designer and distributor of computer 
forms and supplies . . . Hospital 
Corp. of America has agreed in 
principle to acquire Real Time 
Computer Systems, Inc. . . . Ameri- 
can Biomedical Corp. and Medical 
Computer Systems, Inc., both of 
Dallas, have announced an agree- 
ment in principle by which MCSI 
will acquire America n Medical 




It's no dream. Our incredibly low price is absolutely for real. 
How? Simple. No blue sky over-engineering, no idle parts sitting 
— and costing — till user requirements catch up. This keyboard 
display terminal is a completely self-contained, stand alone unit: 
with keyboard, video presentation, control and refresh elec- 
tronics, data phone interface, and power supply. Just plug in and 
you're on line. It's available for immediate delivery. For further 
details, write for our free brochure or call collect. 



a 



InfbtXDn 

INFOTON INCORPORATED 

SECOND AVENUE. BURLINGTON. MASSACHUSETTS 01803 (617) 272-6660 



Computer Centers, Inc., a wholly- 
owned American Biomedical subsid- 
iary . . . N.C. Sciences, Inc., a public 
corporation, has agreed to acquire 
Datacap International, Inc., a pri- 
vately-held Utah firm, and its sub- 
sidiary companies, Graphcomp Sci- 
ences Corp. and Datacap Computer 
Systems, Inc., for an undisclosed 
amount of common stock . . . SyU 
vania Electric Products Inc. has ac- 
quired approximately 72 per cent of 
the outstanding common stock of 
Prograinming Methods, Inc. The 
shares were purchased for $9,225,000 
from Riker-Maxson Corp. . 
Transamerica Computer Co. has 
agreed in principle to acquire To- 
ronto-based Scientific I Commercial 
Research Services Ltd. . . . United 
Data Centers, Inc. has agreed in 
principle to purchase the assets and 
business of Sports Data Corp, of 
N.Y. City. Sports Data provides golf 
handicapping and billing services to 
country clubs. In a separate an- 
nouncement, UDC reported that it 
has sold Computech, Inc., its N.Y. 
data center, to International Systems 
Associates Ltd. for a combination of 
cash and common stocks . . . The 
mergers of Computer Leasing Co. 
and Computer Industries, Inc. with 
wholly-owned subsidiaries of Uni- 
versity Computing Co. became effec- 
tive in mid-December . . . Optimum 
Systems Inc. of Palo Alto, Cal., and 
U.S. Time-Sharing, Inc. of Reston, 
Virginia, have entered into merger 
negotiations . . . URS Systems Corp. 
and The Matrix Corp. jointly an- 
nounced the termination of negotia- 
tions for the acquisition of Matrix 
by URS . . . Vernitron Corp. has 
agreed to acquire Trygon Electron- 
ics, Inc., a producer of electronic 
power supplies and digital voltmeters 
. . . World Computer Corp. has ac- 
quired National Communications 
Corp. for an undisclosed amount of 
stock. Both companies are headquar- 
tered in Dallas, Texas. 



FIRE DAMAGE 

A fire has seriously damaged the pro- 
duction facilities of Acroscope Engi- 
neering, Inc. of Los Angeles. Acro- 
scope, a wholly-owned subsidiary of 
Electronic Memories and Magnetics, 
produces disk memory substrates for 
another E.M.&M. subsidiary, Caelus 
Memories, Inc., as well as for other 
disk manufacturers. 
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liVho ever heard 
of a computer 
with an 




Unlike any other computer you've ever seen, the 
GRI 909 Computer, a Direct Function Processor, has 
an expandable instruction set. Starting with the basic 
configuration of nearly one hundred instructions, it 
can be expanded with firmware modules to literally 
thousands of instructions. 

Typical units in our standard library of plug-in firm- 
ware operators are "Multiply/Divide" "Byte Swap/ 
Pack", "Byte Comparator", and "General Purpose 
Registers". And, if you prefer, you can make up and 
plug in your own proprietary operators. 
This is a true hardware expansion of the processor 
unit ... not merely a read-only memory execution of 
subroutines. (Although the GRI 909 can handle that 
too, of course 

Don't box yourself in. Get the GRI 909. It's a family of 
computers within a single processor unit. 
For more information on the Direct Function 
Processing technique write: 

GRI Computer Corp 

^^-^^g^ 76 Rowe street, 
(Q I ^ Newton, Mass. 02166 
(617)969-7346 

EXPANDABLE PROCESSOR UNIT 
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A Newsworthy Compendium of How EAI Hybrid, Digital and Analog systems help make a complex world relatively simpler. 



Grammarians assure us that something is either round or it is not, not more 
nor less. But what is so in the world of grammar may not be necessarily so in the 
world of dynamics. Take an ordinary automobile tire for example. At rest it may look 
HOW ROUND round, measure round, and, indeed be round. But at 60 MPH, it is subject to enormous 

IS ROUND? stresses of centrifugal force as 87.5 feet of tread-face whip past a given point 

in a second's time. How now, round tire? How round? How imbalanced? The time to 
answer these fair and important questions is not after the fact but during the 
manufacture. And that is just what a solid-state control system engineered by EAI 
is doing daily for a number of tire manufacturers. Result: a superior product with 
a much lower reject rate, a faster manufacturing cycle, and added peace of mind for 
grammarians and others travelling at 60 MPH. 

If yo u 're co n cerned with makin g: thi n gs that must maintain their geometry under 
dynamic as well as static cond i tion s you'd be well advised to see what we have 
for you. Write and request "Tire"« Dept. 206D. Please mention what you want to 
measure and control, too. 

As with motherhood and the flag, consensus holds that computerized data 
reduction is with us to stay. But, in practice, it all gets a bit hairy. Take data 
from an analytical instrument like a GC . A few giants in the industry continue 
GC PEAKS AND to stumble over problems in GC like noise, signal processing, or really useful 
THE SOFTWARE software. EAI is still the pioneer here in its PACE III analytical data system. 
DEMON One seemingly small thing is a software technique for resolving complex GC 

peaks. It consistently and accurately apportions complex areas, ranging from 
overlapping components to poorly resolved shoulder peaks. Part of the technique 
accommodates the usual "skew" in component elution to give consistent improvement 
in accuracy of quantitative analysis. (Our research people gave a paper on it at 
the 158th National ACS meeting.) It's all part of the whole PACE III system--a 
turnkey data system for many analytical instruments- -GC , mass spec, and the like. 

For a copy of the paper and a detailed booklet on PACE III write to Dept. 206D. 

A topic destined to polarize the citizenry these days is pollution- -any kind 
of pollution. Take a simple thing like free oxygen in water. Overload the water 
with oxygen-hungry chemicals- -no oxygen. Or develop too many organisms--plant life 
IMITATION prospers (called eutrophicat ion ) and no oxygen. Either way, no fish. And with no 

POLLUTION CAN fish, you've upset the water ecology. Pragmatic scrutiny tells us we can't shut 
BE A SOLUTION down our industries to bring back pristine, airy waters. Fortunately, we can 

imitate these conditions by computer simulation, and get a grip on the ameliorative 
aspects of a solution. 

Recently, EAI provided the HEW with a hybrid-computer simulation of the 
Delaware River Estuary. From this simulation engineers can tell where to best 
locate stand-by reservoirs, what flow rates to employ, and when to do it. We ' ve 
writte n this one up. A request to "Delaware", Dept. 206D, will get you a copy, 
and get us both crackin g on another solution. 

In olden times petrochemical process design involved finding rate and 
equilibrium constants for several reactions required a trial-and-error method. 
Much trial. Much error. 

Most process designs involve the solution of ordinary differential equations 
--in a lumped-parameter system where changes are taking place in time but not 
space. With the use of analog computers, solutions poured forth. However, distributed 
parameter systems involve changes in time and space simultaneously- -expressed by 
partial differential equations. Many approaches to PDE solution have evolved for 
digital computers. But such solutions consume more and more hardware, with 
ever-present error creeping back in as problem complexity increases. 

Hybrid computers clear this difficulty up. Kinetic data is programmed into 
the analog portion, actual results go into digital computer memory. The analog 
makes a series of process condition runs, the digital stores the data, matches the 
results from the plant and computes least mean square deviations. The "solution" 
has been found when results of simulation most closely match actual conditions, 
and no further reductions can be made in mean square deviation values. Optimization 
is achieved--in time, money and results. 

After much strugg l e, EA I is pleased to of fe r a sof t w are package in this 
arcane speciality- -write to "Kinetic", Dept. 206D Electronic Associates, Inc.. 
W est Long Branch, N.J. 07764. 

An pqual-opporlunity employer with unequaled employment opportunity. 



KINETIC DATA 
MEANINGFULLY 
SHAPED BY 
COMPUTER 



EAI 
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DC DATASCAN 



Harold V. Semling, Washington Editor 



HOUSE STANDARDIZATION HEARING — Standard- 
ization in governnnent data processing systenns and re- 
lated matters are expected to be the subject of some 
hot Congressional hearings in February or March. The 
hearings will be held by the House Government Op- 
erations General Activities Subcommittee, headed by 
Rep. John Brooks (D. Tex.). In two or three days of 
hearings, the group will hear from the Bureau of 
Budget, General Services Administration, and the Na- 
tional Bureau of Standards on, among other things, 
standardization of OCRs and data management sys- 
tems. 



BY THE NUMBERS — The infantry soldier historically 
frequents some of the nastiest areas and climates in 
the world, performing dirty and tough jobs. But at 
the Army Infantry School at Fort Benning, Ga., young 
officers and officer candidates practice battlefield tech- 
niques on a "Buck Rogers" computer teaching system. 
Advanced students conduct mock battles using a Hon- 
eywell Model 200 computer that simulates battlefield 
conditions and judges the effectiveness of the stu- 
dents' plans. Officer candidates learn and practice 
mortar f re direction using a CRT console. Questions 
and problems flash across the screen, and the students 
key-in their answers for on-line processing and scoring. 



SHIPPING LINES — A unique seminar on computer- 
aided management for shipping line executives was 
sponsored recently in Washington by the Maritime 
Administration. About 30 high-ranking executives of 
major U.S. shipping lines attended lectures on com- 
puter-aided management techniques and discussions 
of actual cases involving applications of these tech- 
niques. The programs were developed by Applied 
Decision Systems, Cambridge, Mass. "We believe that 
the application of modern computer and management 
techniques to the marine industry has not kept pace 
with improvements in the techniques themselves," 
Maritime Administrator A. E. Gibson commented. 



DATA INDEPENDENCE — Congressman Jack Brooks 
(D. Tex.) has urged freeing data from dependence on 
detailed and specialized application software. "Data 
on any tape must be self-def ning" and "able to stand 
on its own," Rep. Brooks said in a speech at a meeting 
of the International Business Forms Industries. Unless 
we take the approach that data in a computer should 
be as independent as the data in a statistical table or 
reference book, he fears "we are in for an era of severe 
confusion and trouble." 



NETTING COMPUTER SYSTEMS — The Air Force has 
told the Electronics Industry Association that it esti- 
mates that 90 percent of AF computers will be netted 
(networked) within a few years. ElA's Government 
Products Division is working on a report entitled "Com- 
puter Netting Standardization and Systems Manage- 
ment" which will be submitted to the Air Force for its 
consideration early this year. 



ARMY POSTAL SERVICE — An Automatic Mail Direc- 
tory System (AMDS) is now in operation at the U.S. 
Army Military Mail Terminal in San Francisco. The sys- 
tem was developed by Burroughs under contract with 
the Post Office Dept., and is operated by the Army 
Postal Service Agency. All letters and parcels unde- 
liverable at the unit of address, and for which a for- 
warding address is not on file at the unit or serving 
APO, are referred directly to AMDS without recourse 
to directory service at a serving Area Postal Directory. 
The Area Postal Directory in Vietnam will be elimi- 
nated under the AMDS concept. A new factor in 
processing mail is the use of social security account 
numbers instead of Army service numbers. 



MEDICAL JOBS — An "Occupational Analysis of Com- 
puters in Medical Sciences" has been published by the 
U.S. Dept. of Labor to meet the growing need for in- 
formation concerning computer applications in medi- 
cine. The 90-page publication describes 19 occupa- 
tions. It points out that "up to now the developments 
in computer technology, as applied to the medical sci- 
ences, have been occurring at separate points, with 
little opportunity for participants to communicate or to 
exchange information." The booklet can be purchased 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. 20402, for 45(^. 



NOT THE ANSWER — Theodore D. Woolsey, director 
of HEW's National Center for Health Statistics, recently 
told the American Public Health Association that data 
banks which store data as individual elements intended 
to be retrieved in aggregate forms are often inefficient 
in serving statistical users. Money spent on such 
banks, he said, "could much better be spent on im- 
proving the basic sources of the data that make up the 
statistics and on distributing them in published form." 
Mr. Woolsey made it clear that he did not object to 
using the computer for processing data and putting sta- 
tistics in tabular or charted form, but to: the form of 
the relationship between the user and the data bank, 
the urge to link many kinds of data inside the com- 
puter, and the tendency of data bank proponents to 
neglect basic problems of data collecting. 
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That's the way we are. About everything. 



Central Processor Option Boards 



First we went overboard on the computer itself 
and came up with the best you can buy. A high 
speed, low cost unit with microprogramming, 
available off-the-shelf for only $3200. You get 
the basic processor with 16 multipurpose regis- 
ters, 256 words of read-only store, basic console, 
enclosure and power supply to function as a 
microprogrammed controller. When you add up 
to 32K bytes of core memory, you also get the 
fastest computer in its class with a i.i /xs memory 
cycle time and a 220 ns micro command ex- 
ecution time. 

Then we went overboard on options so more of 
you could buy the 800. Take a good look at our 
selection. Chances are you'll find the board you 
need right here. If not, give us a call anyway. 
We can provide special options within 90 days 
for volume users. In the meantime, write for 
details on the Micro 800 and its micropro- 
grammed general purpose partner, the 810. 



POWER FAIL AND AUTOMATIC RESTART. 
Provides interrupt when loss of power is im- 
minent and when power is turned on. 

MEMORY PARITY. Includes the memory parity 
generator and checker logic and an interrupt 
when an error is detected. 

REAL TIME CLOCK. Provides an internal inter- 
rupt at a crystal controlled timing rate. 

SPARE MEMORY BIT CONTROL. Provides a 
spare memory bit by expanding the memory 
byte length and I/O bus to 9 bits. 

OPTION BOARD. Includes all of the above 
processor option items. 

Utility Interfaces 

INPUT/OUTPUT LINE DRIVER AND RE- 
CEIVER BOARD. Expands the internal I/O bus 
to an external bus allowing integration of up to 
10 peripheral interfaces under program control, 
or concurrent data transfer with interrupt. 

PARALLEL TELETYPE CONTROLLER. As- 
sembles and disassembles serial information to 
and from the teletype for parallel transfer to and 
from the computer under program control or 
concurrent block transfer. 



We've gone overboard on options 







GENERAL PURPOSE I/O BOARD— WIRE 
WRAP. Accommodates 14, 16, or 24 pin in- 
tegrated circuit sockets in the following quan- 
tities: 135 units — 14 or 16 pin sockets. 24 units 
— 24 pin sockets. 

PRIORITY INTERRUPT BOARD. Allows inter- 
facing of 8 external interrupt lines with ex- 
pansion capability to 64 lines using 8 boards. 
DIRECT MEMORY ACCESS SELECTOR CHAN- 
NEL. Provides for transfer of 8 bit bytes directly 
between external devices and core memory. 

32 X 32 DISCRETE I/O. Expands the 8 bit I/O 
bus into multiple (4) byte I/O and operates with 
standard DTL or TTL logic levels. 

Communications Options 

SYNCHRONOUS MODEM CONTROLLER. In- 
terfaces a Western Electric 201 or equivalent 
data set and operates with point to point or 
« switched networks with optional automatic 
calling-answering for either 2-wire or 4-wire 
service. 



LOW-SPEED ASYNCHRONOUS MODEM IN- 
TERFACE. Accommodates up to sixteen 103 type 
modems and operates with point-to-point or on 
switched networks. 

MULTIPLE TELETYPE INTERFACE. Accommo- 
dates up to 24 locally connected teletypes and 
functions as a 4-wire full duplex with 20 ma 
currents. 

Device Interfaces 

CARD READER. Provides control of an 80 
column card reader, 12 lines per column in 
Hollerith or two binary bytes, at reading rates of 
225 or 400 cards per minute. 

PAPER TAPE READER/PUNCH. Consists of 
two separate funaions which can be mounted on 
the same board. 




Micro Systems Inc. 

A Microdata Subsidiary 
644 EAST YOUNG STREET 
SANTA ANA, CALIFORNIA 92705 
(714) 540-6730 



for the Micro 800 mini computer. 




Our special talent 
is an intimate knowledge 
of both hardware 
and software. 

We have successfully designed hardware ranging 
from tiny to immense special and general purpose 
computers. We have developed assemblers, simu- 
lators, sort utilities and components of operating 
systems. We make hardware and software live 
together harmoniously. 

Much of our effort is with in-house education in 
0S360 from BAL thru JCL up to SysGen filling a 
gap left from unbundling and we provide training 
courses in most areas. 

Why not call Ivan Flores at (212) 789-1312, or write 
for our brochure. 



Flores Associates 

108 Eighth Avenue, Brooklyn, New York 11215 



FOR MORE INFORMATION ON PRODUCTS ADVERTISED 

ON THE PREVIOUS PAGES, CIRCLE NO. 30 ON INQUIRY CARD 
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CORPORATE PROFILE 



Featured this month: 

APPLIED LOGIC CORPORATION 

(over-the-counter) 

One Palnner Square 
Princeton, N. J. 08540 

DIRECTORS: Ri<'h:ird M. (oljjate. Chairman of tho 
Board; James H. Bennett, Ph.D.. Mana.c:inc: Director of 
Applied Lo.qic Research Institute: Thomas V. Droeg^c, 
Director of Systems P^n.L^ineerini^ ; William B. Easton, 
Manager of Advanced Systems Development of Applied 
L().c:ic Corp. and Technical Director of ALRI; James K. 
Ciiiard, Ph.D., Pr(^sid(MTt of Applied Lo.u:ic Corp. and Direc- 
tor of ALRI; John Kran. Presidt^nt, National Utilities & 
Industries (\)rp.: Martin T. >loha<'h, E.\(H"utive Vice-Presi- 
d(>n1: Thomas H. .Mott. Jr., Ph.D.. Dean. School of Lil)rary 
Service. Rutgers University; Harry R. Shick, IV, Vice- 
Pi-esident. Coi'porate Relations. Purolator. Inc. 

BACKGROUND: Ai)plied Logic Corporation, founded in 
19(^2, offei's remote access, interactixe comi)Uter serxices, 
thi'ough its AL COM time-sharing system, to business, 
financial, engineering, scientific, industrial, and educa- 
tional institutions. The company markets its time-sharing 
service through a nationwide network of AL/COM service 
centers and through the AL COM a.ssociate network com- 
f)i'ised of independent consulting and software companies 
that act as distributors. The company and the associates 
maintain data communications centers in 20 principal 
cities throughout the country. The AL/COM time-sharing 
serx ice, l)ased on Digital Lquipment Corporation's PDP-6 
computer, became operational in January 1966. Since 
that date, the company has implemented a new multi- 
pi'ocessing time-sharing system called the Dual AL-10, 
four of xvhich are now in operation, xvith another sched- 
uled to join them in the first half of 1970. 

FACILITIES: ALC's corporate headquarters are in 
Princeton. N. J., wh(M'e the first txvo Dual AL-10 time- 
sharing computer sxstems are installed. The company's 
fii'st computer building, in Mathematics Park, consists f)f 
20.000 sq. ft. including a 7,500 sq. foot computer room, 
and was C()mpleted in May 1969. The Mathematics Park 
complex is expected to provide facilities for approximatelx 
24 Dual AL-10 time-sharing systems and 300 employees. 
The major hardware elements lor the fifth, sixth, seventh, 
and eighth AL-10 Systems are already in process and 
should 1)0 l)rought into commercial serxice in 1970. 

SERVICES: Applied Logic Corp. offers a computer time- 
sharing serxice xvhich permits many people at different, 
remote locations to use simultaneously a centrally-located 
computer. The Dual AL-10 Systems ar(^ programmed tn 
handle the complex problems of scientists, businessmen, 
managers, and engineers. P^ach system provides up to 32.- 
000 36-bit words per user, xvith a cycle time of less than 
one micro.second. Up to 500 million characters of on-line 
disk storage and up to 1,250,000 characters per user file 
are available. The fourth system's configuration offers 
700 million characters by virtue of supplementary disk 
files. This feature xvill ultimat(^lv be implemented in all 
AL-lOs. 

Remote terminals include Teletype Models 33, 35, and 
37; IBM 2741 Communications Terminal; Dura and Datel 
Terminals; CalComp 12-inch and 30-inch plotters; line 
printers; CRTs; and multiplexers. Sexen programming 



languages are a\aila))le, including BASIC, FORTRAN IV. 
COBOL, AID, SNOBOL. MACRO-10, and LISP 1.6. Ap- 
plications programs include FXAP, COGO-10. SIM-8. CPM. 
IIYDNKT-IV, and the AL COM Crystallography Library. 

The com])any is noxv designing and building an ad- 
vanced communications Cf)mputer to link each remote 
location to the central computer complex in Princeton. 
Initial output of the communications computer will be 
used by Applied Logic, but the company may market it to 
others as xvell. 

CURRENT POSITION: During the year ended Septem- 
l)er .')(). 1969. ALC achieved record gross revenues of 
$3,090,109, up 263 percent over the previous year's gross 
rexenues of $1,176,080. HoxvevTr. because of the com- 
pany's rapid (\\i)ansion, a small loss resulted. Losses for 
fiscal 1969 xvcMv $75,235. or 4 cents per share, compared 
to earnings of $90,889, or 6 cents per share in 1968. 

ALC successfully completed its first public stock offer- 
ing in March of 1969, xvhen 200.000 shares of Common 
Stock were sold at $25.00 per share. The proceeds from 
this offering are being used to stage Dual AL-10 Systems 
and for other corporate purposes. 

OUTLOOK: Within the next three years, according to 
current industry projections, remote time-sharing sales 
xvill increase to about $1 billion annually. Applied Logic 
Corporation plans to xvin a substantial share of this mar- 
ket by continued expansion of its service through the in- 
stallation of nexv Dual AL-10 Systems. The company 
feels that the fax'orable cost performance ratio of the AL- 
IO System is the basis for expanded revenues and profits 
in years ahead. The Dual AL-lOs also haxe the capabilitx 
to handle emerging services in the time-sharing field such 
as data bank services and information netxvorks. 

ALC's 45 percent oxvnership of Mathematics Park. Inc.. 
a company xvhich is developing a research complex for 
technological and computer-related industries, may prove 
to be of substantial value in the future. For the purposes 
of further development and construction at Mathematics 
Park, MPI has arranged equity financing for a total of 
$1,260,000. Mathematics Park's first computer building 
xvill house six Dual AL-10 Systems. An additional com- 
I)uter building and an ofUce building are due for com])lo- 
tion in 1970. 

Besides the large investments in nexv facilities and 
equipment that tripled ALC's time-sharing capabilities in 
1969, the company's personnel roles grexv from 100 to 
morc^ than 225 emi^loyees. 

FINANCIAL SUMMARY: The folloxving statement of 
rexenues and earnings shoxvs the company's operations 
I'oi- the five y(^ars ended September 30. 1969. 





YEAR ENDED 


SEPTEMBER 30 




Year 


Revenues 


Net Income 


Net Income 






(Loss) 


(Loss) Per Share 


1969 


$3,090,109 


$(75,234) 


$(.04) 


1968 


1,176,080 


90,889 


.06 


1967 


533,309 


51,217 


.07 


1966 


358,708 


15,930 


.04 


1965 


74,091 


13,654) 


(.12) 
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STOCK TALK 

DRUG STOCKS 



Stock Talk is a regular monthly column prepared by Spear 
& Staff, Inc. especially for MODERN DATA. Investment ques- 
tions of general interest will be answered, as space permits, 
in this column. 

Address questions to: 
Dept. RAS 
Spear & Staff, Inc. 
Babson Park, Mass. 02157 



Drug companies supply essential products whose use 
can rarely be deferred. Keeping ourselves in good 
health is a primary concern in any period and demands 
solution at all costs. The drug industry has benefitted 
from this essential demand and has been propelled to 
an impressive history of growth. 

In the stock market, a premium has been and is be- 
ing paid for this record. Drug issues have far out-per- 
formed the market averages and most industry groups 
in years past. Drug stocks consistently outpaced the 
market in 1969. In the last three months, while the 
market (as measured by Standard & Poor's 425 indus- 
trial average) dropped about 5%, the Standard & Poor's 
12 drug stock average had gained 12%. In large 
measure, this recent impressive performance stems 
from the restrictive measures taken by the government 
to control inflation. Investors, uncertain about the eco- 
nomic future, have been drawn toward industries 
whose performance is basically unaffected by the ups 
and downs of the business cycle. 

The drug industry has been earmarked by a history 
of above-average profitability. A First National City 
Bank study reported that in 1968, 39 leading drug 
companies had the highest percentage of net income 
on sales (profit margin) — 9.7% versus the 5.1% aver- 
age reported for 42 manufacturing groups. This 9.7%, 
while an impressive figure, is less than the over 10% 
range that predominated in the early 60s. 

This trend toward narrowing profit margins reflects 
the transitional period of the industry. Both the com- 
plexity of as yet unsolved health problems and the ris- 
ing costs of research have been responsible for sky- 
rocketing development expenditures. Since the passage 
of the 1962 drug amendment, research costs have 
climbed dramatically. The industry now estimates that 
it takes 5 years and costs $7 million to put a new drug 
on the market. Between 1959 and 1962, research 
spending increased at an annual rate of 7%. But be- 
tween 1962 and 1968, the yearly rate jumped to 13%. 

Government scrutiny of drug marketing practices, 
plus major patent expirations, has resulted in a 9% 



decline in drug prices since 1961. Another drain on 
profit margins comes from the fact that, with all the 
pressures on the industry from regulatory agencies, the 
companies have defensively been diversifying into 
lower-margined businesses. With inflation a predomi- 
nant force today, rising labor and material costs have 
also been cutting into gains. These influences are ex- 
pected to continue to have a slightly negative effect on 
profit margins into the 70s. 

With all these factors considered, however, the in- 
dustry should continue to hold its recession-resistant 
image. While drug industry sales are not likely to 
match 1968's 20% flu-inflated increase, shipments from 
drug manufacturers should have climbed about 9% in 
1969. 

On the international scene, drug exports and foreign 
manufacturing and research have been expanding con- 
sistently for nearly half a century. In 1969, drugs man- 
ufactured abroad accounted for most of the drug in- 
dustry's foreign sales which were 30% of total volume. 
Ethical drug sales outside the U. S. showed a 12% in- 
crease last year as opposed to an increase of around 
8% for domestic sales. 

The U. S. Federal Government is the world's largest 
single drug customer and, as such, is an important 
force to be reckoned with by the industry. Approxi- 
mately 2/3 of the Government's drug spending in 
1968 went for Medicare payments and Medicaid re- 
imbursements, with the remainder channeled through 
several Federal agencies. Total direct and indirect gov- 
ernment drug spending increased 47% in 1968 to 
account for about 4% of total drug sales and some 12% 
of prescription sales. The government estimates that 
by 1975 its drug costs will be about two and a half 
times present levels — approximately 45% of the in- 
dustry's domestic ethical drug sales. 

Since 1938, no drug company has been allowed to 
market a new drug in the United States unless the Food 
8k Drug Administration has declared it safe. Concomi- 
tantly the 1962 Kefauver-Harris Drug Amendments 
gave the FDA control over the advertising of prescrip- 
tion drugs, broadened its authority over manufac- 
turer's quality control, and extended government su- 
pervision into clinical testing. As one can see, the 
government has a more-than-casual interest in the 
affairs of the drug industry. 

One of the most important provisions of this legis- 
lation requires the industry to submit, for review, 
extensive evidence to the FDA to prove the efficacy as 
well as the safety of new drugs. The job of review 
was given to The National Academy of Sciences — 
National Research Council and, in late 1966, investiga- 
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tion of some 2900 drugs began. Completion of the 
review is scheduled for 1971. From these reviews the 
Administration will assign each drug to one of the 
following categories: 1) effective; 2) effective but; 3) 
probably effective; 4) possibly effective; and 5) in- 
effective. 

The first major controversy has already arisen from 
the review. In April, 1968, the FDA proposed to halt 
marketing of 78 different antibiotic combination prod- 
ucts. The contention was that antibiotics in fixed com- 
binations, although widely prescribed, are not more 
effective than the individual ingredients used inde- 
pendently in amounts dictated by the patient's condi- 
tion. This proposal has, in varying degrees, affected 
most major antibiotic producers. 

4 The government has stated that it would like to in- 

crease price competition in the industry by advocating 
generic prescriptions. Since generics are marketed 

\ primarily by smaller companies, after brand-name 

patents expire, there is still controversy surrounding 
the use of these lower-priced compounds. 

The recent government ban on cyclamates, which 
was subsequently revised, should have only a small 
negative impact on earnings of certain drug firms, 
however, it manifests the extensive influence which 
the government will exert if necessary. 

There is no question that there are several problem 
areas which may affect the future of this industry. It 
faces higher development costs, increased government 
scrutiny, fewer new products, a rash of patent expira- 
tions on older products, and increasing foreign compe- 
tition. On the positive side, however, the industry's 
future growth prospects continue to look encouraging. 
An expanding over-65 population, greater affluence, 
and increasing foreign interests should produce fa- 
vorable sales trends in future years. Most industry 
specialists are looking for an 8%-to-10% annual growth 
rate in the 1970s. 

With drugs one of the few groups showing gains, 
they are vulnerable to profit taking by institutions 

J looking for performance. Drug issues, selling at rela- 

i tively high price-to-earnings multiples, should be pur- 

chased cautiously on weakness. 



INCOMING MAIL 

Q) Twenty-five years ago I bought shares of Standard 
Sanitary at $13. SJtould I continue to hold these 
shares? F. O. 

A) Now trading as American Standard, this company 
has been altered quite a bit since your purchase. In 
1966, new management instituted a program of di- 
versification, which resulted in several major acquisi- 
tions. In a parallel move, several marginal divisions 
were disposed of. Investor reappraisal was reflected 
in the up-graded level of the earnings multiple which 
still holds. Through the first nine months of 1969, 
earnings gained 19% on a 13% increase in sales. The 
intermediate prospect for these shares is clouded by 
the building slowdown. However, a higher level of 



construction activity in response to pent-up demand 
is looked for in the latter part of 1970 if the financial 
climate eases. 

I am a novice in the jnarket and have about $5000 
clear of savings. What do you think of investing half 
this sum in Addressograph-Multigraph? R. P. 
A) Addressograph-AAultigraph's development of two 
new machines, the AAACD copier-duplicator and the 
Telekon facsimile transmitter are giving an extra boost 
to sales and earnings. Both are to be marketed, pri- 
marily on a lease basis. While this will increase 
Addressograph's financing requirements, it will also, in 
effect, create a captive customer list for suppliers. Sales 
for three months, ending October 31, 1969 increased 
to $96 million versus the $90 million reported for the 
same period in 1968. With older lines continuing to 
prosper, earnings should score a gain in 1969-70. This 
issue is attractive for long-term purchase. 

Q) I would like a general guide on price-to-earnings 
ratios? How do these vary among industries? P. E. 
A) Since this broad question could easily be ex- 
panded into a book, our brief coverage must be simple 
and practical. Industry ratios are difficult to calculate 
because the merger mania has brought under one cor- 
porate name many diversified industries. However, 
identifying the predominating industry will soon be 
made easy as a result of the Security Exchange Com- 
mission's new profit disclosure rules. Readers who 
want to improve investment techniques should figure 
price-to-earnings ratios on each of their stocks; esti- 
mated earnings for 1969 could be checked at a 
broker's office. Compare these ratios with each stock's 
10-year record of its yearly price-to-earnings range 
published in Standard & Poor's individual stock reports. 
These comparisons should enable readers to evaluate 
their holdings more critically and lead to switching 
for faster growth elsewhere. Whenever new purchases 
are being considered, earnings multiples should be 
checked before orders are placed. The stocks may be 
good ones to own but the timing could be poor if 
shares are trading near their historically high multiple. 
Investors must understand, however, that the price-to- 
earnings concept does not produce numerical abso- 
lutes. The market is always discounting future condi- 
tions either known or surmised. Psychology, therefore, 
influences the price-to-earnings calculation. A buoyant 
mood may easily push up earnings multiples to un- 
realistic levels; deep pessimism may depress them un- 
duly. Stocks with a "story" often skyrocket to high 
multiples that remain high for a long time, but they 
can drop like lead when the story loses its lustre. 
Prosaic and cyclical stocks — also those reflecting 
corporate problems — will produce modest multiples 
unless earnings are boosted dramatically or a story 
breaks unexpectedly. The influence of such factors on 
price-to-earnings ratios often lead to puzzling discrep- 
ancies between stocks which, in many respects, re- 
semble one another. The price-to-earnings ratio is an 
indispensable aid in stock selection, yet it should not 
be used to the exclusion of disciplined judgment. 4^ 
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Computer downtime 
could costthis user 
his share of a 
multi-billion dollar 
market. 

That's why he depends 
on Gerber Scientific 
and Hewlett-Packard. 

In the automotive market, being second with a hot new body 
design just doesn't make it. That's why car manufacturers 
are turning to computerized drafting systems, like those 
made by The Gerber Scientific Instrument Company, 
South Windsor, Connecticut. 

The auto industry knows that computers can mean the margin 
of difference — when they're working. But when they're not, 
you just might be "last under the checkered flag." That's 
why trouble-free performance was a key factor in Gerber 
Scientific's computer selection for its Series 1200 and 700 
controls. These drafting systems make it possible to bring 
fresh new auto design concepts to market in record time. 
Gerbe-r's systems are also slashing design time and costs 
in electronics, aircraft, garments, maps and other detailed 
work that used to take weeks of manual effort. 

Sure Gerber Scientific chose our 2114 computer because they 
knew it could do the job. And was priced right. But more 
important, they knew they could count on superb reliability 
— and depend on world-wide HP service and support 
back-up — if and when needed. We have 14 1 service centers 
in the United States and around the world. For an OEM, 
this can be a very reassuring tact. 

There are other reassuring facts about our small computers. 
Like Direct Memory Access, a feature now available with the 
new HP 21 14B. The DMA option gives you the flexibility 
to use high-speed peripherals. And it makes possible the 
acquisition of very high-speed data. Yet this computer's base 
price is only S8500. If you're looking for something a bit 
more powerful, try the HP 21 16B. It's the heart of our 
popular time-share, real-time executive and disc operating 
systems. Cost: S24,000. 

Get the full story on computers you can depend on. Call 
your nearest HP sales office or write to Hewlett-Packard, 
Palo Alto, California 94304; Europe: 1217 Meyrin-Geneva, 
Switzerland. 
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48.4 


30.0 


44.4 


1.4 


1.27 


35 


25.4 


10.0 


14.6 


0.7 


0.52 


26 


31.0 


23.0 


29.6 


4.2 


1.93 


15 


36.2 


25.3 


34.7 
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1.80 


18 


40.0 


27.4 
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SUPPLIES 
& 

ACCESSORIES 



ACME VISIBLE RECORDS OTC 

ADAMS Ml LLIS NY 621 

BALTIMORE BUS. FORMS OTC 

BARRY WRIGHT AM 608 

CAPITOL INDUSTRIES AM 385 

DATA DOCUMENTS OTC 

DATA PACKAGING OTC 

DENNISON MFG. NY 1687 

DUPONT NY 3586 

ENNIS BUS. FORMS NY 274 

GENERAL BINDING OTC 

GRAPHIC CONTROLS OTC 

LEWIS BUS. FORMS OTC 

MEMOREX NY 4597 

3M NY 2437 

MOORE CORP. LTD. TSE 665 

REYNOLDS & REYNOLDS OTC 

SAFEGUARD INDUSTRIES AM 649 

STANDARD REGISTER OTC 

UARCO NY 230 

WALLACE BUS. FORMS OTC 



SOFTWARE 
& 

SERVICES 



APPLIED DATA RESEARCH AM 543 

APPLIED LOGIC OTC 

ARIES OTC 

AUTOMATIC DATA PROC. AM 2993 

BOLT, BERANEK & NEWMAN OTC 

BOOTHE COMPUTER OTC 

BRANDON APPLIED SYS. OTC 

COMPUTER APPLICATIONS AM 658 

COMPUTER ENVIRONMENTS OTC 

COMPUTER EXCHANGE OTC 

COMPUTER INVESTORS AM 562 

COMPUTER METHODS OTC 

COMPUTER PROPERTY OTC 

COMPUTER SCIENCES NY 6383 

COMPUTER TECHNOLOGY OTC 

CTC COMPUTER OTC 

COMPUTER USAGE OTC 

COMPUTEROLOGY OTC 

COMPUTING & SOFTWARE AM 1285 

COM-SHARE OTC 

CYBER-TRONICS OTC 

CYBERMATICS OTC 

DATA AUTOMATION OTC 

DATA DYNAMICS OTC 

DATA NETWORK OTC 

DATA PROC. FIN. & GEN. AM 2078 

DATA SYSTEMS ANALYSTS OTC 

DATRONIC RENTAL OTC 

DEARBORN COMPUTER AM 1399 

DECISION SYSTEMS OTC 

DIGITAL APPLICATIONS OTC 

DIGITEK OTC 

DPA AM 1169 

EFFICIENT LEASING OTC 

ELEC. COMP. PROG. INST. AM 463 

ELEC. DATA SYSTEMS OTC 

GRAPHIC SCIENCES OTC 

GREYHOUND COMPUTER AM 1125 

INFORMATICS OTC 

INTL. COMPUTER OTC 

LEASCO AM 7585 

LEVIN-TOWNSEND AM 2634 

LMC DATA OTC 

MGMT. ASSISTANCE OTC 

NATIONAL COMP. ANAL. OTC 

PLANNING RESEARCH NY 1473 

PROGRAMMING METHODS OTC 

PROGRAMMING SCIENCES OTC 

PROGRAMMING SYSTEMS OTC 

SCIENTIFIC COMPUTER OTC 

SCIENTIFIC RESOURCES NY 2820 

STRATEGIC SYSTEMS OTC 

SYSTEMS CAPITAL OTC 

TIME SHARE OTC 

URS SYSTEMS OTC 

UNITED DATA CENTERS OTC - 

UNIVERSITY COMPUTING NY 5633 

US TIME SHARING OTC 
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• New listing in this issue 



eighths oi dollars (e.g. 62.2 is 62Vi). Trading volume is not given for 
over the counter stocks. ALL DATA COMPUTED BY SCANTLIN 
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COMPANY 



PERIPHERALS 
& 

COMPONENTS 



AMP NY 

AMPEX NY 

APPLIED MAGNETICS OTC 

ASTRODATA AM 

ASTROSYSTEMS OTC 

BUNKER RAMO NY 

CALCOMP AM 

CHALCO ENGRG. OTC 

CODEX OTC 

COGAR OTC 

COGNITRONICS OTC 

COLLINS RADIO NY 

COMCET OTC 

COMPUTER COMM. OTC 

COMPUTER CONSOLES OTC 

COMPUTER INDUSTRIES OTC 

COMPUTEST AM 

CONRAC NY 

DATA 100 OTC 

DATA PRODUCTS AM 

DATARAM OTC 

DATASCAN OTC 

DIGITRONICS OTC 

ELEC ENGRG. OF CAL. AM 

ELEC MEMORIES & MAG. NY 

EPSCO OTC 

EXCELLO NY 

FABRI-TEK OTC 

FARRINGTON MFG. OTC 

GENERAL INSTRUMENT NY 

GERBER SCIENTIFIC AM 

Hl-G AM 

INFORMATION DISPLAYS OTC 

ITEL AM 

LOGIC OTC 

MILGO AM 

MOHAWK DATA SCIENCES AM 

NORTH ATLANTIC IND. OTC 

OPTICAL SCANNING OTC 

POTTER INSTRUMENT AM 

RECOGNITION EQUIP. OTC 

SANDERS ASSOCIATES NY 

SANGAMO NY 

SCAN-DATA OTC 

SEALECTRO AM 

TALLY OTC 

TELEX AM 

TEXAS INSTRUMENTS NY 

TRACOR COMPUTING OTC 

VARIFAB OTC 



NETCHG. 

VOL. FROM EARN./SHR. 

(SHARES 1969 1969 PRICE MONTH (LATEST 

EXCH. IN 100^s) HIGH LOW 1-2-70 AGO 1 2 MONTHS) 

59.0 32.5 55.4 - 0.4 1.89 

49.7 32.4 47.5 4.5 1.42 

41.4 22.4 41.4 6.0 0.78 

36.3 15.1 33.5 6.0 0.28 

13.4 5.6 8.6 2.0 0.34 

17.5 9.4 14.2 1.4 0.43 
37.4 18.2 27.6 2.0 0.56 

8.4 3.2 5.0 1.0 

47.4 15.0 29.0 0.0 0.26 

73.0 57.0 68.0 0.0 

38.4 11.4 13.6 1.0 (d)0.22 

69.6 33.0 36.3 - 0.2 2.50 

48.4 27.0 47.0 5.4 

48.0 30.0 36.0 - 2.0 

26.0 8.0 22.0 5.0 

52.0 12.0 23.0 2.0 

33.5 14.2 27.0 0.1 0.60 

59.3 27.0 31.0 0.2 1.54 
19.0 15.6 16.6 0.0 

27.7 12.3 24.0 3.2 0.34 

16.4 8.4 14.0 1.2 (d)0.46 

32.0 15.0 22.0 - 0.4 

22.4 13.0 13.4 - 1.4 (d)0.02 

28.3 10.0 12.5 - 1.7 0.25 

42.3 21.4 38.5 - 0.5 1.01 

20.4 6.4 6.6 - 0.2 0.17 

37.3 22.4 24.5 2.1 2.63 
12.7 5.5 6.0 - 0.1 0.16 

37.4 13.0 16.7 2.1 (d)0.06 

43.2 26.0 30.7 2.3 0.54 

39.3 20.2 38.1 4.3 0.68 

33.4 9.6 12.0 - 1.5 0.43 

21.4 9.4 15.0 0.0 

37.5 14.2 23.1 -11.1 

23.0 7.0 14.2 2.4 

75.2 17.7 67.3 5.6 (d)0.48 

89.1 59.6 73.2 2.6 1.15 
22.0 5.4 6.6 - 1.6 0.18 

118.0 41.0 53.0 1.0 (d)0.45 

46.0 23.6 37.5 4.1 0.80 

76.0 52.0 74.4 3.0 (d)0.51 

61.7 22.0 26.7 2.5 0.59 

43.4 19.2 26.1 2.4 0.60 

85.0 27.0 42.0 8.0 

15.6 6.6 11.7 4.2 0.20 
36.0 15.0 17.4 0.0 (d)2.73 

111.6 20.6 92.4 - 4.0 1.26 

140.2 94.6 128.0 8.0 2.66 

7.0 5.2 7.0 1.6 (d)0.46 

13.0 4.4 4.6 - 0.6 



P/E 
RATIO 



1521 
1647 

5607 

4175 
1123 



1340 



634 
701 

7795 



212 
2746 

893 



2436 
387 



5935 
2660 



1902 

2084 
1448 

577 

7448 
1798 



29 
33 
53 
117 
25 
32 
48 

111 



14 



45 
20 

70 



48 
37 
38 
9 



55 
55 
28 



63 
33 

46 

44 
43 

55 

73 
48 



COMPUTERS 



APPLIED DYNAMICS 


OTC 




18.2 


14.2 


16.2 


- 1.0 


(d)0.36 




BECKMAN 


NY 


1712 


63.4 


43.7 


47.4 


0.7 


1.39 


33 


BURROUGHS 


NY 


2944 


167.4 


120.6 


158.6 


3.6 


3.04 
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CONTROL DATA 


NY 


4761 


159.2 


1 10.0 


1 19.2 


4.0 


3.61 


32 


DIGITAL EQUIPMENT 


AM 


1675 


104.7 


54.4 


104.7 


14.1 


1.14 


91 


ELECTRONIC ASSOCIATES 


NY 


2130 


25.2 


9.6 


10.5 


- 0.1 


0.07 


142 


GENERAL ELECTRIC 


NY 


6297 


98.2 


74.1 


76.5 


- 1.3 


4.10 


18 


HEWLETT-PACKARD 


NY 


1066 


1 14.5 


75.2 


102.3 


0.3 


1.67 


61 


HONEYWELL 


NY 


1596 


157.2 


107.6 


143.4 


- 1.4 


4.00 


35 


IBM 


NY 


4138 


368.6 


291.6 


364.6 


8.6 


8.25 


44 


LITTON INDUSTRIES 


NY 


12124 


74.4 


35.0 


36.4 


- 2.2 


2.39 


15 


NCR 


NY 


3472 


162.6 


108.0 


160.4 


14.4 


3.91 


40 


RCA 


NY 


6614 


48.1 


33.6 


34.4 


- 0.7 


2.44 


13 


RAYTHEON 


NY 


2415 


50.2 


30.5 


33.2 


- 1.2 


2.30 


14 


REDCOR 


OTC 




49.0 


25.0 


31.4 


1.0 


0.14 


225 


SCIENTIFIC CONTROL 


OTC 




43.4 


1.5 


2.6 


- 0.6 


(d)2.43 




SPERRY RAND 


NY 


9860 


55.4 


36.1 


37.2 


- 4.6 


2.27 


16 


SYSTEMS ENGRG. LABS 


AM 


3954 


53.7 


26.1 


47.5 


- 2.7 


0.73 


64 


SYSTRON DONNER 


AM 


569 


32.3 


13.5 


28.5 


2.6 


1.07 


26 


VARIAN ASSOCIATES 


NY 


3380 


37.2 


24.4 


28.2 


1.2 


0.91 


30 


VIATRON 


OTC 




58.0 


14.2 


31.4 


0.4 


(d)0.83 




WANG LABS 


AM 


1825 


61.4 


44.1 


50.4 


- 3.4 


0.78 


64 


WYLE LABS 


AM 


1625 


20.2 


7.7 


9.1 


0.7 


0.53 


16 


XEROX 


NY 


8029 


115.0 


85.0 


104.4 


- 0.6 


2.03 
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COMPUTER STOCKS 47.0 24.2 34.4 -2.8% 1.03 33.5 

.AVERAGES • 

DOW JONES INDUSTRIALS 968.85 769.93 800.36 +0.9% 3.71 13.6 
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SOFTWARE FORUM 

WE OURSELVES MUST JUDGE OURSELVES 



Editor's Note: software forims (iiust Editor 
this month is Douglas T. Ross, formerly hrad of 
the computer aj^j^Hcations oroup of MIT's E1(h- 
tronic Systems Laboratory and now Pn^sident of 
SofTech', Inc. of Waltham, At MIT, Mr. 

Ross was a j)rineipal d(^\eloi)er of APT (still the 
most widely-used system for automatically j)ro- 
oramming numerically-controlled machine tools'! 
and AED (for Automated Engincerino- Desion - - 
a system which prox ides a building-block approach 
to software design). In addition to ofTcring soft- 
ware consulting and educational services, SofTech 
markets proprietary software systems based on llu^ 
AEl) approach. Ken Falor. software fori'.m's 
regular editor, w ill be back next month with a sur- 
\ey article on ])rogramming aids. 



\e\(M" befor(^ in history has such awc^sonu^ responsibility 
been forced by circumstances on so young a Held as soft- 
ware. Its life sj^ans but "two decades and most of its 
j)ractitioners are only a few years older. Thus, it is diffi- 
cult for many to realize what a serious business they are 
in, and more so for many to comprehend the far-reach- 
ing implications — social, economic, ci\ic, professional 
— of their work. 

That everybody's life is afVected in many ways by soft- 
ware is evident in the pervasive influence of the com- 
j)uter on credit cards, banking, insurance, weather fore- 
casting, city planning, and countless other aspects of our 
society. And that most peoj:)le admire and, at the same 
time, fear these developments is reflected by the nerxous 
titters that accompany the mounting rash of e\ er-sharper 
"giant-brain" jokes. Such admiration, fear, and blas- 
phemy ha\e always characterized the primilixe reaction 
to the sacrosanct unknown. 

ihe popular j^ress shaj^es all these mysteries into one 
bogeyman — - the computer. The general jniblic thinks of 
flashing lights and whirring tape reels as the sacred 
source. But we all know that it is not the hardware but 
the software which determines whether things go 
smoothly or poorly in any application. E\en today's pri- 
mary hardware problems — system architecture — are 
really just hardened software problems. Hence those in 
the software field nuist bear the brunt of \'irtually all 
comjjuter responsibility. 

Indeed, practitioners of software must accept a higher 
measure of responsibility because no one else under- 
stands enough to share the resj^onsibility. The reason is 
clear because the nature of software^ is so unclear; what- 
ever we do, soPtwan^ is still, for the most j^art, a black 
and enigmatic art. E\en in organizations that dej:)end 
heax ily on computers and software, how things are done 
and how well thev are done is \er\- much dir(H'tlv in th(^ 



hands of the software j^ractitioners - - even their man- 
agers are not in control. Designers, analysts, and pro- 
grammers all share the robes of high |)riests — a distinc- 
tion many covet too highly — of an ill-understood craft. 

The priesthood asj^ect is conmion to all professional 
sj)ecialties, how('\-er. and cannot be excused as the sole 
source of this lack of understanding by others. VVhen- 
e\er a discipline matures, an esoteric jargon grows 
naturally as tec hnical vocabulary, and even entire modes 
of expression e\ol\e to e\ cr-greater precision. Excej)t 
for the prescrii)li()n ciphers of the medical j^rofession. 
this exclusion of "outsiders", througli obtuse and foreiun 
language, is not openly exploit(^d. Software shares this 
phenomenon with other modern sp(^cialties : but there is 
one notable and lamentable diflVrence - the abyss be- 
tween "insiders'' and "outsiders" is even more ])io- 
nounced because^ the ''inside'' itself is so ill-defined. Far 
from Rndino- it easy to converse with the ])0])ulace, the 
high priests ha\e difficulty talking among th(Mnsel\-es. 

A similar chaotic state i)re\ailed c(Mituries ago wIhmi 
astrology and alchemy j)receded tlu^ (^\olution of modcM ii 
chemistr\-. In those da\s, howex'er. tlu^ health and wrW- 
b(Mng of the world did not hinge on attempts to change 
l(»ad into gold or on other ecjually worthy aspirations. 
There was time for scientific imderstanding to exoKc 
and for suitable goals to be set before society dependcnl 
uj)on results. Today's reincarnation of those times in 
the softwaie field is a tragic ana("hronism which must b(^ 
re\-ers(^cl. .\nd this time, the rush of events calls for 
s|)(U'd\- resolution - not centuries of exolution. 

The first step in this resolution is for software as a 
discipline* to b(xome better understood by th(* "insiders" 
themseKes. There are, fortunately, new mo\ements in 
the software world that will accelerate^ this und(M\stand- 
ing. Xew developments now taking place alre^ady are* 
resulting in greater uniformity and a firmer software^ 
engineering base. As the chaos within the field lessee is. 
insiders will be better able to connnunicate with out- 
siders. Managers hnally will be able to manage. Soft- 
ware technologists will rej)lace the priesthood. 

But until these develoj)ments become dominant it 
may take a while* because e\en high priests are human 
and thus re*sistant to change) all of us in the* software 
field nuist. indixidually and collecti\ely, make a ce)!i- 
scious e*fre)rt to be*come fully aware of our responsibili - 
tie*s. Abo\e* all, we* must reme*mber that the corollary to 
responsibility is aexountability. The day is not far oil 
wlien software, dej)ri\ed of its mystique, will have te^ 
answer to society for its deeds and misdeeds. 

Because we ha\e*, whether by e ircumstance or design, 
created. an elite society in an occult world of our own. 
no one outside of that world understands us well enough 
to judge our e*frorts. But in that thought we should se*e*k 
no solaee* nor from it cleri\e anv satisfaction. It onl\ 
adds to our responsibility. We ourselves must judge 
ourselves. 4^ 
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Great Moments in Software... 

From Edward Lloyd's Coffee House 



It all began because Edward Lloyd's coffee house 
in the London financial district was a popular 
meeting place for merchants, bankers, seafarers 
and underwriters. The seekers of insurance found 
it a convenient place to transact business and get 
their ships and cargoes covered. 

As a service to his customers, Lloyd began 
sending couriers to the waterfront to collect 
and post the most recent shipping news. Soon 
he was publishing Lloyds List, which came to 
be trusted as a dependable basis for financial 
transactions. Out of this basic information system 
grew the world's leading insurance exchange. 

The need for efficient management information 



systems is even more important today. One of the 
major efforts at TRW in recent years has been the 
development of information systems for the filing 
and retrieval of management data in a wide variety 
of business, research, government, and education 
applications. TRW's analysts and programmers 
tailor each information system to the specific 
needs of the user so that the necessary data 
elements are provided in a clear, concise format 
ready for evaluation. 

For more details on TRW's information systems 
capabilities, contact Marketing Services, Software 
and Information Systems Division, TRW Systems 
Group, One Space Park, Redondo Beach, CA 90278. 



The Systems Group is a major operating unit of TRW Inc., where more than 80,000 ^^^^^^^m m^mW 
people at over 300 locations around the world are applying advanced technology to M fl^r W^WW 

products, systems and services for commercial, industrial and government markets. M Jm Im 



MODERN DATA/Februa'7 1970 



CIRCLE NO. 32 ON INQUIRY CARD 



49 




THE SYSTEMS SCENE 

VIRTUAL PROFITS 



The Systems Scene is a regular monthly column written by 
Jerome Wiener and Thomas DeAAarco of Mandate Systems, Inc. 
Readers are invited to submit comments and questions on new 
developments in systems to: The Systems Scene, MODERN 
DATA, 3 Lockland Avenue, Framingham, Mass. 01701 



It is always amusing to read in business reviews and 
stork market analyses about the enormous profitability 
of just about anything that has to do with time-sharing. 
Some people just can't read red ink. Some peoj^le can, of 
course, and that's \vhy we've just seen a rash of personnel 
freezes, cut-backs, and j^rice hikes from the time-sharino 
community. As we indicated in our August and Septem- 
ber columns, problem solving time-sharing has all the 
earmarks of a profit-losing operation. Recent retrench- 
ment in one form or another by ITT, Allen-Babcock, 
Tymshare, Honeywell, and CiE would s(^em to bear 
this out. 

There are some exceptions to this gloomy picture. 
CP /CMS is one of them. This 360/67 system comes out 
of the Cambridge Scientific Center at IBM. It takes the 
old ATLAS principle of virtual memory one step fur- 
ther and comes uj) with a complete \irtual machine. 

The system is not new. and the idea of a virtual ma- 
chine dates back eight years or more. What is new is 
j)rofitability. At least one vendor of CP appears to be in 
the black. 

The Control Program (CP) simulates a number of 
\ irtual machines, each with its own virtual peripherals. 
The console typewriter for each of these simulated ma- 
chines is considered to be the associated user's terminal. 
Instead of being connected to an artificial environment, 
as is the case with most time-sharing systems, the user 
seems to be connected to a complete 360 batch machine 
with a remote console. This machine can have taj)es, 
l^rinters, disks, etc. associated with it at the user's re- 
cjuest. CP simulates this individually-tailored environ- 
ment sinuiltaneously for thirty or more users. 

Each user can run his own system: CMS, OS, DOS, 
HASP, etc. He has as much as a million characters of 
virtual core at his disposal. He runs his machine in a 
single- thread batch mode, but pays only for the CPU 
time really used. He can take a running production pro- 
gram, divert I/O to the console, and bring it up, system 
and all, under CP. The efTect is that the program is 



on-line. No scheduler, no telecommunications, no execu- 
tive processor or accounting package need be written. 
And there is no need to multij^rogram in order to co\(m 
waste time. The system takes care of all these things. 

Most subscribers end up using CMS rather than OS 
since it is particularly well-adapted to run under CP. 
It is console-oriented, has a beautiful context editor, and 
oflfers easy-to-use library facilities and sim])lified JC'L. 
It is largely OS compatible; all compilers are U\kcn from 
OS. How about OS COBOL-F on-line? 

CP/CMS appeals to market segments that jjrexiously 
had ne\(M' been \ery easily a]3j3roached by time-sharing 
vendors. These segments include: commercial produc- 
tion users (COBOL, tape oriented) ; commercial de\-el- 
opment users (who want to de\'eloj3 on-line, but run pro- 
duction in batch) ; and large core users, system builders, 
and overflow users who need extra capacity on a ma- 
chine \irtually identical to their own. 

CPser\ ices are commercially available from ComputcM' 
Software Systems, Interactive Data Systems, Virtual 
Computer Services, Computers Unlimited, and Data 
Network. CSS (of Stamford, Connec ticut) is at j^resent 
the most adxanced, and offers such facilities as ('OBOL 
symbolic debugging and a low-priced deferred task 
handler for j^roduction jobs. 

A tyj)ical CP/CMS operation costs better than $200.- 
000 per month to run, so j)rospecti\ e entrepreneurs must 
be prepared to think big and sell fast. Also, a more than 
modest de\elopment efTort is required to run the systcMu 
commercially. IBM-Cambridge has put a lot of genius 
into the system, but also left some enormous holes that 
each of the vendors has had to pa\e over. 

CP/CMS has enough profit potential to attract new 
\endors at the rate of nearly one a month. It also pre- 
sents substantial risks due to the size of the 360/67 oper- 
ation. One of the established vendors recently called a 
special stockholders' meeting to announce that it had 
gone through all its capital (over $1,000,000) and still 
hadn't been able to build up revenues to cover even 2:Vr 
of monthly operating costs. The best ofTer to pick up the 
bones of the company was a stock accjuisition for about 
half of what most investors had paid. 

SJiould that deter you from starting up such an opera- 
tion? Not at all! While the outside investors stand to 
lose more than half their in\ested capital on the pros- 
pective acquisition, the insiders (who bought in at a 
much lower price) would show a 1400% profit. A \ ir- 
tual miracle. ^ 
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New Dimensions 
in Computer Graphics 



Dresser's Lasergraphic Plotter is as fast as your computer. 



New speed. Dresser's LGP- 
2000 will plot as fast as your com- 
puter can feed it data, and speed 
is completely independent of plot 
density. New size. The LGP-2000 
will plot up to 40 inches wide by 
100 feet long. New gray scale. Up 
to 16 shades of gray for continu- 
ous tone, photographic plotting. 

The LGP-2000 will draw you a 
6-foot printed circuit board in 2 
minutes and 3 seconds flat. Or, a 
24-inch by 36-inch contour map 



with 2,000 inches of line and 3,000' 
characters of annotation in only 
54 seconds! 

The new Dresser LGP-2000 can 
even draw a 40-inch by 40-inch 
photo of the Earth composed of 
1,600,000 points in 16 shades of 
gray in only 1 minute and 38 
seconds. 

Thanks to Dresser, plotters 
have finally caught up with com- 
puter speeds. Don't be left be- 
hind. 




Write for a detailed brochure 
on the Dresser LGP-2000. 

Dreseer Sye^erriBf Inc. 

OIME OF TmE DOESSEf=» I (M O U S T R l E S 

1 0201 Westheimer, P.O. Box 2928 
Houston, Texas 77001 (713) 781-5900 



The average reading time for this ad is 25 seconds. In this time, the Dresser 
Systems' LGP-2000 could have plotted 25,333,075 bits of information. 
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ON-LINE 



H THE DAY OF THE TERMINAL 




THURBER J. MOFFETT, Mgr., Interactive Graphic Systems 



TRW Systems Group, Redondo Beach, Cal. 



The residents and business people of Las Vegas had a 
misfortune on their hands for three days last November 
during the Fall Joint Computer Conference. It befell the 
35,000 odd conferees, too, but they, at least, had an ink- 
ling of what was up. Those uninvolved with FJCC 
thought their telephone system had suddenly caught some 
terrible malady. Finding a way to make a long-distance 
call successfully developed into a major secondary pre- 
occupation. Even when you were lucky and got through, 
you crossed your fingers lest you be mysteriously dis- 
connected. 

New Yorkers have been increasingly irate over the slow 
collapse of their phone service ever since the New York 
Stock Exchange went on-line all over the country. The 
Las Vegan's three-day travail was for the same reason. 
Almost a third of the some 1,000 Las Vegas conference 




NOT JUST NEW- 
UNIQUE! 

DATA 
MODEM to 
TERMINAL 
INTERFACE 
TEST SET 

OATASEEKER 
Model EIA100 
$132.50 

EIA STANDARD RS-232-C COMPATIBLE 

• Ideal for Field Service • Isolates Interface Problems 

• Allows On Line Testing of Data Communications Systems 

• Speeds Trouble Shooting During Installation 

Connected between the modem and the terminal, the 
DATASEEKER allows access to each of the 25 wires 
in the standard interconnecting cable. The state of all 
control and data lines can be displayed using the 
built-in test system. 

dataprobe^ 

290 Huyler St, South Hackensack, N. J. 07606 • (201) 489-5588 



On-Line is a regular monthly column concerned with various 
developments in computer technology particularly in the areas 
of computer graphics and computer-aided design. The author, 
Thurber J. AAoffett, is a nationally-recognized expert in inter- 
active graphic systems. Readers are invited to submit comments 
and questions regarding subjects covered in this column tO: 
On-Line, MODERN DATA, 3 Lockland Avenue, Framingham, 
Mass. 01701 



exhibitors had a terminal or two operating remotely to 
somewhere else. The somewhere elses included almost 
everywhere, tying up the Strip's and Downtown's normal 
voice channels for a fare-thee-wel I. 

Teleprocessing first put on-line terminals into the Joint 
Computer Conferences years ago. But now their sheer 
numbers startle even the pros. Somebody's got a terminal 
for almost anything your heart desires. The price may 
not be as right as you'd like and the interface you want 
may not yet be there, but there the terminal is, running 
on something. Interfacing hardware and software is, at 
least an acceptable subject for conversation now. A year 
ago, the world wasn't at all like that. It's almost as if the 
kid who has been dreaming of candy stores found himself 
standing in the middle of one. 

It's clear that of all the things the 1970s are going 
to be the years of, on-line terminals are sure to be one 
of the biggest. Data Products went on Los Angeles TV 
right after the FJCC and announced a new terminal en- 
visioned for home use priced well below your automobile 
or your swimming pool. It's not for doing your "work" 
work at home, although it will, but for your "home" work 
— household accounting, budgets, taxes, filing — what- 
ever; even, perhaps, for fun and game playing. 

All this is going to change things a lot. It's starting to 
already. No longer, for instance, are you necessarily 
stuck with a still relatively expensive refresher CRT light 
pen terminal if you want a reasonably responsive graphics 
system. Even though the established companies have im- 
proved their prices markedly, several new companies have 
introduced snazzy storage-type CRT terminals for the 
same or for less money. 

Finally, if your graphic response time requirements are 
in terms of a very few minutes rather than milliseconds 
(On-line will have much to say on these matters later.), a 
whole new vista of small, fast, accurate plotters has 
opened. The new Hewlett-Packard 1 V x 17" Model 
7200A is a case in point. Designed to interface with Tele- 
type Corp.'s Models 33, 35 or Bell System teleprinters, 
the 7200A accepts ASCII digits and plots points or vectors 
up to 3 inches. Static accuracy is ± 0.030", resolution is 
0.005", resettability is 0.007", and plotting speed is 1.1 
sec. /point or line. The basic price is $3300. 
Wlw s((ijs you can't afford to get Into on-line graphics? 
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g WHAT HATH BABBACE WROUGHT DEPT. 



MODERN DATA will pay $10.00 for any computer- or 
i^DP-rf^hitrd item worthy of ])ublishing in our "what 
HATH HAHB\GE WROUGHT DEPT." Humorous ''informa- 
tion'' for consideration may include weird memos or op- 
eratiim instiuctions, unusually solecistic (look it up!) 
documentation, and ofTbeat items of a general nature 



(for re\i(n\ b\ ouj- oflTx^ai editors . Smd all stibmissions 
to: \VHP)\v'l)ej)t. 

MODERN DATA 

3 Lockland Ave. 
Framinghani, Mass. 01701 

All entries become the property of modern d.\ta. 




ESCHEW 
OBFUSCATION 

The following correspon- 
dence ensued hetivcen a sys- 
fenis user and a major com- 
puter manufacturer. Xaiiies 
have been omitted to protect 
the guilty. 



Sirs: 

Please pubhsh Programming 
Systems Report No. 1976 
that should be in Sinnmary 
No. 95 as you stated in Pro- 
gramming Systems Report 
No. 2772, Summary No. 99. 
Sec also Programming Sys- 
tems Report No. 2856, Sum- 
mary No, 102. 



Dear Sir: 

The reference to Program- 
ming Systems Report No. 
1976, Summary No. 95, in 
the response to Program- 
ming Systems Report No. 
2772 was incorrect. Pro- 
gramming Systems Report 
No. 1976 w^as in Summary 
No. 79. 



Submitted by: 
Edward Hart Rice, 
The Johns Hopkins 
Medical Computing Ctr,, 
Baltimore. Md. 
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COMMUNICATIONS CLINIC 

"RANDOM LINE HITS 



COAAAAUNICATIONS CLINIC is a regular monthly column written 
by the stafF of Berglund Associates, Inc. Questions from readers 
on any aspect of communications and its integration with com- 
puters will be answered, as space permits. Address questions 
to: Ralph Berglunci, Data Communications Editor, 1060 North 
Kings Highway, Cherry Hill, N. J. 03034. 



NEW COMMON CARRIERS 

Would-be, priwito niirro\va\o (oninion carriers arc 
han^^ing oi'l ihcir shinnies at a rate we usually as.soeiate 
w ith softw are ( (^npanic^s. The hole in the dike was, of 
course, Microw a\ Clomnuinieations, Inc., whose appli- 
cation for a ( 'hica^o-to-St. Louis servi("e was approved 
in .\uuusl of 1969, the result of six years of hearings 
and (^valuations before the FC('. The Hrst '*nie-too'' ap- 
|)li(ation was filed j)rior to the MCI decision (Decem- 
ber 1968^ by Interdata Comnuniications, Inc., who filed 
for a X(nv \'ork-Philadelj)hia-VVashington route. Since 
the MCI decision, however, six other entities have filed 
for Sj)ecihc routes. The biggest and most ambitious 
filing is that of the LX'C subsidiary, Datran. Of the 
other fi\-e, four are MCI affiliatc^s. Also, Int(^rdata is 
understood to be j)lanning to be a j^art of the MCI 
system. Additionally, the MCI c^rouj) has indicated that 
ten mor(^ regional affiliates will file within the first half 
of 1970. 

All of th(^se companies will be comj)eting with estab- 
lished common carriers for the hea\y demand antici- 
pated lor comnumication channels. We understand 
that the B(^ll Svstem will recjuire and will have some 
800,000 int(M'city circuits by 1975, but the MCI studies 
indicate a shortage of 150,000 to 200,000 circuits by 
then. In addition to seeking to fill an exi:)ected defi- 
ciency, the aj)})licants arc all cjuoting rates substantially 
below j:)resent tarifTed rates. I'heir logic is that by vec- 
toring in on specific aj)j)lications and routes, the plant 
investment and resultant charges to end users will be 
lower than for ])resent carriers, whose plant must sup- 
port national, general-j^urposc use. 

This will be a ])rofound and vital issue for the FC'C. 
In general terms, if the carriers, who are pricing on na- 
tional j)lant n(*eds, lose re\-enue on high density areas 
to the new competitors, the lost revenue must be ob- 
tained elsewhere, from rate increases on other serv^ices, 
or by stinuilating use of other services. Therefore, lower 
costs to users in certain regions may result in higher 
costs to all users for other types of service. Either higher 
rates, or demand shut-out by higher rates, may impact 
our economy. A versatile communications network is a 
primary factor in developing and sustaining our econo- 
omy and social system. Tamj^ering with the economics 
thereof could have a dangerous effect. Although we 
emotionally side with the small com]:)any and the inno- 
\-ative ofTering, and although we favor a sharply skej:)ti- 
cal attitude towards established common carriers, we be- 
lieve and hope that the FCC will move very cautiously 



in granting licenses. We hope that potential eflVct on 
future national systems will be predictable with a very 
high degree of probability before any additional experi- 
mentation is allowed. We believe that the burden is on 
th(^ a|)plicants to show, and the FCC to confirm, that a 
nuiltiplicity of cream-route carriers is in the national in- 

t(MVSt. 

The essence of the FCC decision was that MCI 
should be given an opj)ortunity to show that it can com- 
})ete ]3roductively. The majority decision, however, em- 
|)hasized that: 

''TJie fni dings and conclnsiojis reached herein apply 
only to (he jrcquencies specified, and for the areas de- 
scribed, in the applications now pending before us. 
Should MCI seek to obtain additional frequencies or 
to extend its microwave service to new areas, our action 
on its n /)J)lirafion will be based on a close scrutiny of its 
operations, the rules then governing the grant of appli- 
cations for common carrier inicrowave frequencies, and 
all other applicable policy considerations. Likewise, in 
connection with aji applicatioii for renewal of license, 
we ?nay deny the application if circumstances so war- 
rant or grant renewal on such conditions as we deem 
essential to insure that MCFs subscribers receive a reli- 
able transfnission service of acceptable quality.'' 
Presumably this ".show-me" a])proach will apply to other 
applicants, and this is the essence of interest to end 
users. If the FC'C does take an exceedingly fine a])- 
proach to new apj)lications, there should be one to two 
vears of operating experience of MCI Chicago-to-St. 
Louis before any nrw ap])lications are granted. Con- 
sliuction of ]\r\\ systems will require an additional one 
lo two years. Mence, the era of reduced rate data 
circuits on a widespread basis is still two to four years 
away in general terms. 



4800 BPS OVER DDD 

On two occasions this ]jast year w^e have indicated nega- 
ti\ attitudes about 4800 bps on dialed circuits. As hap- 
pens so frequendy in this industry, those attitudes may 
be obsolete. Datamax Corporation, Ann Arbor, Michi- 
gan, is ofTering a 4800 bps modem for use on switched 
network circuits. In fact, it operates at 7200 bps, and 
that is the basis for its claimed success. While there is 
a throughput of 4800 bps, the difTerence between 4800 
and 7200 transmitted is due to bits introduced by the 
modem for forward acting error detection and correc- 
tion, lliesc non-data bits are added in a defined rela- 
tionshij) to the data bits. At the receiver, all bits are 
examined and, by a reverse of the encoding ])roccss, 
a high degree of errors can be detected and corrected. 
Datamax claims oj)eration with less than one error in 
1,000.000 bits. This, of course, is a theoretical error 
rate based, presumably, on statistical distributions and 
values of white noise and impulse noise. If it holds 
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Tape 

transmission 
costs got 
you down? 



If you have a data collection system that uses 5, 6, 
or 8-level tape — paper or magnetic — you may 
have DATAGAP — PARALLEL DATAGAP — 

In communications systems that transfer informa- 
tion in parallel, DataGap means high error rates 
. . . frequent re-transmissions . . . excessive hold- 
ing time . . . rising telephone bills . . . endless 
leasing charges. 

The new GDC-402C modem can relieve these 
miseries. Featuring advanced design con- 
cepts, this handsome package is adaptable 
to a variety of parallel information systems 
in addition to paper tape — including credit 
card and optical character readers. 

Available in desk-top configuration or custom 
OEM package, this modem is end-to-end com- 
patible with the AT&T 402D data set. For further 
details concerning our efforts to control DATAGAP 
please call or write. 






General DataComm Industries 

537 Newtown Avenue-Norwalk, Connecticut 06851 ■(203) 847-2445 
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LARGE 
SCALE 

capability for 
any ibm-1130 



with 
INFOTEC 
TS-1130 
MAGNETIC 
TAPE SYSTEMS 

• Mass storage 

• High thru-put 
• IBM-compatible 



^■^^P^ y^. . I Now, expand your 
^■Jlm^r'' / IBM-1130-add ad- 
^■^L_)M 1 ] / vantages found only 
^^SP^^ X larger computers: 

V y mass data handling, 

high thru-put, com- 
munications, economy. An Infotec magnetic tape 
system (with full software support) adds tremen- 
dous data storage and processing capabilities. 
Adds high thru-put for fast data storage and 
retrieval. Adds a communications I/O, using 7 or 9 
track IBM-compatible magnetic tape to communi- 
cate with all kinds of computers. 

3 complete systems to suit any application: 

(Each with software package for modifying the disk monitor system) 

TS-1130C FAST, HIGH CAPACITY: Processes large 
amounts of data rapidly. Operates at 25 ips, transferring 
data at 20,000 characters per second. One 101/2" reel 
reasonably stores 12 million characters — maximum capac- 
ity 23 million characters. Addresses 1 to 4 tape handlers. 

TS-1130B PROGRAMMED TRANSFER: An especially eco- 
nomical system, using one tape handler and mini-reels. 
Operates at 5 ips — a data transfer rate of 4,000 charac- 
ters per second. 

TS-1130A CYCLE-STEAL TRANSFER: Allows tape func- 
tions to be performed as a background operation. Ad- 
dresses 1 to 4 tape handlers. Generates and checks all 
parity check characters. Reel size and transfer rate same 
as TS1130B. 




Business Communications Systems 

Attractive lease, maintenance and purchase arrangements. 
For full details, Infotec, Inc., Dept. MD, 
70 Newtown Road, Plainview, N.Y. 11803 • 516/694-9633 



Communications Clinic Cont'd 

up in tlie real world, the unit could prove useful for 
remote batch inputs, or to enable a private line system 
to use the DDD network for backup. 



NEW TARIFFS 

There have been several new tarifTs filed for Interstate 
rates in recent months. Mostly as a result of FCC di- 
rection to have rates compensator)' to rate base, the 
chanties ha\e been upward in Telpak and TWX, and 
downward in WATS and long-distance toll. At this 
writing (early January), the Telpak rates may be court 
contested. If so, AT&T requested permission to cancel 
the reductions if the increases scheduled for February 1 
did not go into effect. As soon as the smoke clears we 
will coNcr the net result in this colunm. The rate 
changes imj^ly a need for system operators to sharpen 
their j^encils and re-analyze their system cost-effective- 
ness. Also, the new rates should be plugged into the 
l)lanning for new systems. 

INTEGRAL MODEMS 

Shortly after we said (in the Nov. 1969 issue) that 
Novar was the first company to build a modem into 
their terminals, w^e heard from Daedalus Computer 
Products, who announced an integral modem in their 
terminal about two weeks after Novar. Although tech- 
nically number two, it's close enough that they deserve 
mention also. The idea of integral modems creates a 
new OEM marketplace for modem manufacturers. 
If they can show the terminal manufacturer a lower 
buy-\s. -build cost, and a lower cost-in-use to the end 
user, it should represent an attractive market. If costs 
are right, it's also to the benefit of the end user, since 
one more com|)onent (the modem) is taken out ot the 
multiple \endor per system category. 

Vadic Corp. in Palo Alto, Cal. is supplying the 
Novar unit. Tel Tech in Silver Spring. Md. and Penril 
in Rockxille, Md., are also soliciting OEM work. A 
newcomer contending for this market is Intertel of Burl- 
ington, Massachusetts, a new venture created by some 
of the modem engineers from Codex. 

TELETYPE'S MAG TAPE TERMINAL 

We mentioned IVletype's magnetic tape terminal last 
month in our FJCC coverage. A new^ thought, how- 
ever, is that the expected tariff is out-of-line with price. 
Quoted at $2800 from IVletyj^e, we understand that 
AT&T will tariff it at $120 to $150. If the unit is as 
reliable and durable as Teletype equipment has been 
historically, a long useful unit life should be the case. 
However, even if one assumes only three years deprecia- 
tion, present market interest rates, and $30 per month 
service, the monthly rate would be about $117. On a 
five-year w ritedown, it would be about $86 per month. 
Conclusion: AT&T may be another "umbrella" com- 
pany like IBM, setting and getting rates which permit 
other smaller companies to market comfortably with 
price competition. Standby for this magnetic tape 
terminal to be offered by leasing companies. ^ 
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You already own 
thousands of these 
efficient 

data-gathering devices. 




To make them computer-compatible, 
all you need is 




e Indiscriminate Reader. 



Pencils. Ordinary, everyday pencils. 
No special training required to use them. 

The Motorola Indiscriminate Reader 
reads ordinary pencil marks. On tab 
cards. On page-size documents. On 
snap-out forms. On any kind of document, 
really, that you might need. 

It also reads keypunched data. And 
pre-marked data. All three combined, on a 
single form, if you like. 

It outputs to mag tape, teleprinter, or 
to standard modems for remote 
communications. 



Surprisingly, The Indiscriminate 
Reader doesn't cost an arm and a leg. 
To buy or to lease. Prices start at $3600. 
Lease rates are similarly moderate. 

Spec sheets and application data are 
yours for the asking. Drop us a note. 
Pencil will do just fine. Motorola 
Instrumentation and Control Inc., 
Subsidiary of Motorola Inc., P.O. 
Box 5409, Phoenix, Arizona 85010. 
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DR. BORIS BEIZER, Dir. of R&D • Data Systems Analysts, Inc. 



4- 



THE VIABILITY OF COMPUTER COMPLEXES 



Part 4— Achieving Viability 



Editor's Note: In the final article of this series, Dr. 
Beizer discusses the principles that are applied 
to achieve a high viability system. Prinnary 
among these are over-design, redundancy, and 
automatic self-repair. 



Viability is enhanced tlirough increased performance, 
increased reliability, and reduced maintenance time. 
Performance can be increased through over-design, re- 
liability can be increased through redundancy, and re- 
pair time can be reduced by marshaling the capabilities 
of the complex towards self-repair. The last method is 
by far the most effective and the most complex. 

OVER-DESIGN 

Over-design is a valid means of increasing viability if 
full credit is allowed for excessive performance. That is, 
if the user consciously chooses to credit the accunuilated 
extra capacity of the system when it is good to its 
poorer performance when it has partially failed. 

Over-design is usually unintentional. The computer 
manufacturer offers a discrete product line. Since he 
cannot offer a processor that is too small, and is aware 
that one that is larger than absolutely necessary may be 
thought of as over-priced, he offers the smallest sys- 
tem that will do the job. Thus the required capacity 
will typically fall somewhere in between two of his 
products and the final system will have extra capacity. 

We cannot blame the manufacturer if he tries to con- 
vert this mis-match into a sales feature — he has given 
us the best he has. The situation is something like that 
of a man buying a suit at "Cheaj) John's." He wants a 
size 42, but the store has only a size 34 and 55 in stock. 
Fitting the 55 (the 34 is obviously too small), the tailor 
extols the "fullness" of the garment, and hints that the 
customer will put on weight in the future. Try all you 
want, Sam, you still made the pants too long. 

REDUNDANCY 

It should come as no surprise that the classical approach 
to achieving high reliability, increases viability as well. 
.\lmost all of the early high-viability computer com- 
plexes achiexed their requirements through brute-force 
redundancy. The complete system was duplicated or 



even trij^licated. In a typical duplex system, only one 
of the systems is on-line, performing the actual work 
required of the complex. The other accepts and par- 
tially processes the same inputs, but does not provide 
outputs to the real world. The standby system is said 
to "ghost" die on-line system, and is constantly in a 
position to take over its functions. The detection of 
failures can be manual or automatic, as can the actual 
switchover. 

Ghosting schemes, while tried and true, are ver)' ex- 
j)rnsi\ (\ jxirticularly for nuilti-computer comj^lexes. The 
actual redundancy of a ghosting scheme is not 100% 
but is closer to 130<^r. The reason is that extra equij)- 
ment is needed to j^erform error detection and switch- 
oxer, and extra-jHocessing time and memory are re- 
(juirc^d to coordinate the activities of the two computers. 
\"irtual ghosting schemes (i.e., both computers are lock- 
stepj3ed on an instruction by instruction basis) have 
been attempted, but with little success. The timing 
variations in peripheral devices such as drums, disks, 
and tajDes makes it almost impossible to maintain such 
a lock-stcj) without severely ]:)enalizing the on-line com- 
])uter. 

Self-repair methods use redimdancy as well, but the 
level is c loser to 30% than to 130%. 



SELF-REPAIR 

The most dramatic improvement in viability, the re- 
duction of effective Mean-Time-To-Repair (MTTR), 
is gained by having the system repair itself. To do this, 
the system must detect malfunctions, isolate the mal- 
functioning elements, verify their inoperability, remove 
them, obtain rej^lacements, verify the rej^air, and finally, 
re-initialize the j:)rograms. If there are no available 
spares, the system should go to an alternate mode of 
processing in which the required element is not used. 
Typically, when the system goes into such a state, some 
performance will have been sacrificed. 

The imj)lementation of the self-repair scenario men- 
tioned above is accomplished by a configuration switch- 
ing network. The configuration switching network al- 
lows any subsystem to replace any other subsystem of 
the same type. I'hus, in the overseas AUTODIN sys- 
tem described in Part I of this series, any core memory 
can serve any computer, and any computer can be 
moved to any of several different functional positions. 
It is the configuration switching network that establishes 
the relation between the ])hysical structure of the com- 
plex and its fimctional structure. 
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The system is subjugated to a hardware or software 
processor called the viability executive, which is charged 
with the detection of malfunctions and the reconfigura- 
tion of the system in response to those malfunctions to 
achieve an equivalent or degraded configuration state. 
The viability executive may or may not be the same as 
the system's functional executive. In either case, the 
viability executive operates at a higher priority than the 
functional executive. 

Given a failure in a tape unit, for example, the viabil- 
ity executive causes the configuration switching network 
to disconnect the tape so that it can be repaired oflf- 
line. It then acquires a working tape unit and assigns 
it to the functional role of the one that failed. The 
automatic replacement of failed units thus reduces the 
effective MTTR of a tape unit from a half-hour to a 
few hundred milliseconds. If enough redundancy is sup- 
plied (20-30% is usually suflBcient for a large complex), 
the system can achieve arbitrarily high viabilities. 

Unfortunately, the above example grossly over-sim- 
plifies the realities of the situation since the configura- 
tion switching network is itself an element of the sys- 
tem and is also prone to failure. This is similarly true 
for the malfunction detection hardware and software, 
the viability executive processor, and in fact all the 
elements of the system concerned with self-repair. De- 
spite these shortcomings, however, it is possible to build 
systems with arbitrarily high viabilities, albeit at ar- 
bitrarily high costs. 

EXECl TIVE MALFUNCTIONS 

The most complex, interesting, and crucial aspects of 
self-repair are those that deal with the repair of a jailed 
viability executive. Because almost e\'ery other self- 
repair action in the computer complex is a simplifica- 
tion of this case, we shall consider the action of the 
system and the methods used to deal with and detect 
executive malfunctions. 

EXECUTIVE REPLACEMENT procccds in four distinct steps 
which can be mechanized by hardware or software: 
(1) Executive malfunction detection. (2) Executive as- 
signment. (3) Reconfiguration. (4) Recovery. The 
processors that perform these roles are shown symbol- 
ically in Fig. 1. 

The configuration control consists of the configura- 
tion switching network and related hardware, and the 



control programs that are charged with changing the 
configuration. The configuration control may also be 
used for purposes other than self-repair, such as routinely 
re-assigning tape transports or disk drives. 

The viability executive directs the configuration con- 
trol and detects actual or impending malfunctions in 
the system. In most cases, the configuration change 
will be initiated and completed at the viability executive 
level. There is an alternate viability executive available 
in case of failure. 

The monitor is a hardware or software processor 
whose sole purpose is the detection of failures in the 
viability executive. Given that the viability executive 
has failed, the monitor alerts the executive assignment 
processor, which will cause the switch-over from the 
original viability executive processor to its alternate. 
The executi\e assignment processor can be looked ujx)n 
as another, smaller configuration switching network used 
only to switch the alternate viability executive. 

If the abo\c discussion appears vague as to whether 
we are talking about hardware or software, or whether 
computers or special-purpose devices are being consid- 
ered, this is intentional. All of these approaches are 
possible and have been used in one or another system. 

EXECUTIVE MALFl NCTION DETECTION is accomplished 

(Mther by itself, tlirough check-routines and hardware 
malfunction indicators, or by external j)rocessors, e.g., 
the monitor. (Both methods of malfunction detection 
are employed in most systems.) Only in those cases 
where self-detection fails is it necessary to fall back on 
the external means. 

There are three j^ossible failure modes for the viabil- 
it\' exiHutixe itself: 

77/r liability executive processor goes down sane. 
TJie viability executive processor goes down dead. 
llie viability executive processor goes down crazy. 

A sane processor is one which successfully communi- 
cates its j)light to the monitor. This, of course, is the 
classical instance of self-detection. The monitor can 
then initiate the alternate executive processor for an 
ord(M'ly take-over of \ iability executive duties. 

.'\ dead {processor is one which, to the external moni- 
tor. ai3})ears to be incaj)able of rational communication 
about its })li<iht: either because it does not communicate, 




Dr. Beizer is Director of R&D at 
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Pennsauken, N.J., where he is 
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software systems architecture. 
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or because what it does transmit is garbage. For the 
monitor to detect a dead processor, it must interpret 
the lack of communication with the viabiHty executive 
processor as failure. One way or another, the viability 
executive must communicate to the monitor something 
like "12 o'clock and all is well." This is usually done 
by a periodic check signal. Should the viability execu- 
tive fail to send this check signal at the proper time, 
the monitor will interpret its absence and direct the 
executive assignment processor to perform a switchover 
to the alternate viability executive. 

It is entirely possible that the viability executive will 
fail in such a way that it continues to transmit the 
proper periodic check signal. It could, because of a 
failure, be caught in a program loop that included the 
check signal generator. A processor behaving in this 
way is said to be crazy. To guard against this pos- 
sibility, the viability executive periodically transmits two 
totally-independent signals to the monitor. The two 
independent signals are generated in different parts of 
the viability executive program so that the probability 
of both being transmitted correctly by a malfunctioning 
computer is very small. The first check signal, because 
it is primarily intended to guard against dead processors, 
is called the "dead man" signal. The other signal is 
expectedly called the "crazy-man" signal. Typically, 
ten dead-man signals will be transmitted for each crazy- 
man signal. A numerical relation such as (crazy-man) 
= (dead-man) - — 17 is used to establish a further level 
of protection. 

THE MONITOR 

The monitor insures that a "viable" viability executive 
will always exist, that it has graceful degradation capabil- 
ities, and that the assignment of viability control is un- 
ambiguous and autocratic. 

Autocratic control assures that as long as the viability 
executive is in control, it is in complete control over 
questions relating to viability (except for its own fail- 
ures). If this were not the case, an alternate viability 
executive could attempt to usurp control with disastrous 
results to the system. Autocratic control, however, does 
not mean that the viability executive cannot abdicate 
or be deposed. It must be replaced or repaired if it is 
found wanting. 

Several forms of monitors used and proposed in the 
past are: 



present viability executive and circuits to time the 
"dead-man" and "crazy-man" signals. If either signal 
fails or arrives out-of-sequence, the monitor assumes 
that the viability executive has failed, causes it to be 
disconnected, and initiates a signal which will start the 
new viability executive. 

THE UNSTRATiFiED MONITOR — The unstratified monitor 
is a distributed processor. Its functions are distributed 
among several computers so that the failure of the 
monitor can occur only if the entire system has failed. 
The operability of the viability executive will be deter- 
mined by a concensus of the working computers in the 
system. The viability executive sends its periodic check 
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EXECUTIVE 
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VIABILITY 
EXECUTIVE 
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VIABILITY 
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THE SYSTEM 



Fig. 1. Self-repair 

signals to all known functioning computers in the com- 
plex. These computers in turn either verify or deny 
the validity of the check signals. If the check signal 
is judged to be good, the working computers each send 
a confidence message to the viability executive. If a 
working computer is not satisfied with the check signal, 
it sends its confidence message to the computer which 
has been designated as the successor to the viability 
executive. If the present viability executive wins the 
confidence vote, it continues to operate. If it does not 
win the confidence vote, it will abdicate (if it can). If 
the alternate executive receives a majority vote, it will 
assume the executive functions. 



HUMAN MONITOR — This is the earliest and simplest, but 
least efifective, monitor system used. The human "mon- 
itor" periodically runs tests to validate the viability of 
the system. If he detects a failure, he "throws the 
switch" replacing the on-line viability executive with its 
standby. He then initiates what he must to allow the 
system to recover. The human monitor is generally too 
slow to be efifective, and cannot remember the complete 
algorithm required for the reconfiguration of a large 
multi-computer complex. 

CHECK-BOX MONITOR — A check-box monitor is a simple 
logic network consisting of a signal receiver from the 



EXECUTIVE ASSIGNMENT 

Once the monitor determines that the viability execu- 
tive has malfunctioned, it performs the necessary ac- 
tions to activate the new viability executive by using or 
signalling the executive assignment processor. The new 
executive assumes control and the system is again safe- 
guarded from failures, except possibly from another 
failure in the executive. At that point a new alternate 
executive must be assigned. 

The ideal alternate executive processor is one which 
is physically identical to the present executive and is 
performing the most dispensible functions — that is, the 
executive is chosen after studying the functions that are 
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next to be discarded. This is sort of like combing skid 
row for a new vice president who happens to wear the 
same size clothing as the president. 



RECONFIGURATION 

The ]3rocess of reconfiguration for viability executive 
malfunction is logically lengthy, but may actually take 
only a few seconds of elapsed time. Reconfiguration 
begins with the assignment of a new executive and ends 
with the physical restructuring of the system. Recon- 
figuration is followed by recovery. Actually, these func- 
tions are almost always overlapped. Reconfiguration is 
primarily physical and structural activity; recovery is 
primarily functional and logical. 

Reconfiguration begins with the new executive pro- 
cessor's assignment to that role. The alternate executive 
processor contains a small bootstrap program which is 
sufficient to get the reconfiguration process started. The 
first thing the new executive must obtain is control over 
the configuration switching network. This is usually 
given to it by the executive assignment processor. Hav- 
ing control over the configuration switching network, 
the new executive acquires the memory (drum or disk) 
in which the full executive program is stored. Once this 
connection has been made, the actual reconfiguration 
process can begin. 

Along with the executive programs there is a set of 
tables which describes the complete state of the system 
prior to the failure. This set of tables is known col- 
lectively as the ledger. It is periodically written onto 
several memories. An analysis of the ledger will tell the 
new executive just what must be done to complete the 
reconfiguration and to perform the recovery which must 
follow. 

The first major item of business for the new executive 
is to get rid of the old executi\T. or rather the hardware 
elrinents of old executive that had failed. The old exec- 
utive now represents some hunks of dormant hardware 
which will be used by the new executive to structure 
as comjDlete a complex as it can. The new executive 
successively brings more elements into the system un- 
til the best configuration is achieved. 

While all this is going on. the new executive may find 
that some connections cannot be established because 
of previous failures, or that new elements fail while re- 
configuration is in progress. These too must be taken 
care of or the system will fail catastrophically. 

The nc tual reconfiguration may require much testing 
of paths; many attempts at alternate configurations: 
testing and discarding faulty ledgers; recovery from fail- 
ures in the configuration switching network; controls, 
etc. However, this is all not only possible, but such 
systems ha\ e been in operation for several years. Among 
these are the Overseas AUTODIN system whose 11 
sites ha\e been in operation since 1967 and w^hich first 
performed automatic reconfiguration in early 1966, and 
the Weather Message Switching Center being con- 
tracted for the FAA by North American Philips and 
which is due to go on-line in late 1971. 

Automatic reconfiguration is used to advantage in the 
Overseas AUTODIN system as a simple means of getting 
the system into operation from a cold start. The re- 
configuration bootstrap is loaded in the executive pro- 
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DOCUMENTATION 




Compiled and edited by 

Dorothy Walsh 
Vice President 

Advanced Computer 
Techniques Corp. 

The only reference available 
for the development and 
evaluation of programming 
documentation. This guide 
contains 14 flexible models 
spanning all documentation 
needs from designing a prod- 
uct specification to writing a 
generalized software manual. 



Send me a copy of A GUIDE FOR SOFTWARE 
DOCUMENTATION. Enclosed is SI 6 50 



Name 



Title 



Company | 

I 

Address City, State, Zip j 

INTER-ACT CORPORATION 

Education and Publications Subsidiary 

of Advanced Computer Techniques Corporation 

437 Madison Avenue • New York 10022 • 212-421-4688 
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"VIABILITY" Cont'd 

cesser which then proceeds to "recover" from what ap- 
pears to have been a very serious malfunction. Since 
all subsystems are up, the system rapidly and automati- 
cally achieves the full operational state. 

RECOVERY 

Recovery is that process by which the system resumes 
operation after failure. There is no single, universal 
approacli to recovery. Nor are there many generalized 
techniques. Recovery should be looked upon as the re- 
sult of a philosophy which pervades the design of every 
proQ^ram in the system, rather than as the action of a 
s})ecialized recovery program. Every program must be 
considered from the point of view of what information 
would be rccjuircd to resume its operation after a 
failure. The recovery problems associated wdth a pro- 
gram should be considered at the time of design, not 
after the fact. 

Some i)roii:ranis resume j^roj^er operation by sim])ly 
restarting them, with the proper information on the 
j)rocessing queue for that proi^ram. In general, recov- 
ery of a {^articular ])rogram will begin at some logical 
starting point of that program — a point whose param- 
eters have been stored in the ledger. 

The necessities of recovery impose a great deal of for- 
mality in the design of the various programs. Many 
otherwise ''cle\er" tricks cannot be used lest the recov- 
ery of such j)rograms be made very difficult. 

Rero\ery itself is not a single e\ent: the complete re- 
covery of the system after a failure may stretch over 
many cycles. It may j^roceed at difTerent rates for dif- 
ferent processors and for difTerent programs within a 
l)rocessor. High-priority functions will be recovered first. 
Some functions may not be recovered until after a sec- 
ond failure has occurred. 

Just as many elei^ant information retrieval or file 
searching algorithms fail because of the updating re- 
cjuirements, many otherwise elegant methods for im- 
l)ro\ ing \iability fail because of the recovery problems. 
Hie following observations should be inchided in any 
evaluation of a viability enhancement technique. 

1 . Recovery need not occur all at once — it can and 
should be stretched out over several cycles. 

2. Processing by unfailed elements can continue while 
recovery of failed elements occurs. 

3. Another failure may occur before recovery is com- 
pleted. 

4. Recovery may be to a higher-capability or lower- 
caj)ability state — or (in the overwhelming majority of 
cases) to an equivalent state. 

3. It is generally neither }X)ssible nor desirable to re- 
co\er the system for everything, in all possible cases. 

6. Hie recovery '"program'' may have to co-exist with 
the operational program for significantly long time in- 
tervals. 

7. The recovery ''program'' is rarely a single identifi- 
able program. It is usually an initialization routine or 



a special entry to all subroutines and programs in the 
system. It is a prime example of a distributed processor. 

8. The analysis effort required for the recovery of a 
particular function may equal or exceed the analytical 
effort required for the operational design of the pro- 
gram. 

9. Recovery will most often occur as the result of a 

transient malfunction rather than as the result of a hard 
failure. 

The problems associated with recovery can be best 
exemplified by recounting the tribulations of a large- 
scale communications system. A program modification 
had been made which resulted in the vulnerability of 
some (not all) sites to a peculiar syntax error in a mes- 
sage. The bug occurred only when the message was 
transmitted. I'he message entered the system and was 
analy/ed, stored, and readied for relay to another site. 
As soon as the particular character combination that 
was causing the problem occurred, the bug manifested 
itself and the ])rogram blew up. This system, employing 
a straight-forward ghosting scheme, turned control over 
to the standby (ghost). The ghost (the new prime) 
retrieved the ledger and proceeded to continue where 
the old prime left ofT. All was well until the bogey 
luessaue was reached, at which point it also blew up. 
In the meantime, the original prime system had gone 
through the test programs successfully, reloaded all pro- 
grams, and assumed the ghost position. The result was 
that tlie two systems oscillated at about 30 cycles per 
minute — ■ an awesome and disturbing sight to its op- 
erators. 

SUMMARY 

\\ c \rA\ r in these articles learned what viability is, how 
it is achiexed, and how it is implemented. Viability is 
not a wish or a vague desire on the part of a user 
for something that could be granted to him at some 
distant time in the future. It is an aspect of the com- 
put(^r complex that he should specify numerically, be 
grant(xl by the manufacturer, and be willing to pay for. 
All too often, manufacturers are unwilling to provide 
the data on which viability could be calculated, or to 
Ncrify that the numbers given are valid. Conversely, 
users frequently specify unrealistic requirements and are 
not willing to j)ay the inevitable increased costs. A de- 
fensixe attitude on the part of the manufacturer and 
an uncomjjromising one on the part of the user will not 
yield the desired viability — it will only increase the 
cost. There is no point in kidding ourselves into be- 
liex ing that the system will not fail, or that high viabil- 
ity can be obtained at no cost. We can obtain our de- 
sire only by considering the following maxims: 

/. Every system can and will fail. 

2. Arbitrarily high viability can be bought at arbitrarily 
high costs. 

3. Buy no more than you need — as measured by the 
cost of failure. 

4. Negotiate. ^ 
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Datacraft's DC-34 Core Memory: 4K x 18 capacity, 
750 nSec cycle. A revolution at $1776 each! 



Our DC-34 core memory is a bunch of cards 
waiting for a frame that has sockets and a 
couple of power supplies. You tick off the 
configuration and we shuffle the cards. We'll 
work with any length word up to 40 bits and 
still stick with our standard core planes. And 
we'll stack our planes up against your total 
memory requirement — the sky's the limit. 
Speed is your option, not ours. Go ahead 
and test us. We haven't found any track too 
fast for our DC-34. The make-or-buy 
decisions are all on our side. Buy. 



Describe your Central Processor and we'll give you 
a memory. Let your engineers see their families 
this weekend: Datacraft already figured out how to 
build your CPU memory. 

*Price quoted is for quantities of 100 or more, plus applicable 
taxes and options desired. 



Call your nearest 

Datacraft 

Memory Man. 

Datacraft Corporation • P. O. Box 23550. Ft. Lauderdale, Fla. • (305) 933-2651 
Southeast: (305) 423-7615 • Mid-Atlantic: (215) 265-5800 • New York: (516) 
482-3500 • New England: (617) 245-9530 • East Central: (216) 243-6500 • West 
Central: (312) 775-7594 • Southwest: (713) 643-2114 • Rocky Mountain: (303) 
794-4231 • Far West: (213) 542-5515 



MODERN DATA/ February 1970 



CIRCLE NO. 41 ON INQUIRY CARD 



63 



m THE WANG 3300 BASIC SYSTEM 



Will 1970 he ''The Year of the In-House Time-Sharing System?^^ 



Having initiated 1970 by extolling the virtues of shared 
in-house BASIC systems, we were fully prepared to 
wager that another half-dozen or so of these systems 
(presently ranging from $40K to $60K for a 4- terminal 
configuration; providing for up to 12 additional termi- 
nals at $1500 — $3000 per) were already "on the pike" 
and scheduled for announcement by the fall (FJCC) of 
this year. Our expectations were based on our beliefs 
that 1. the market is "clear and present"; 2. the field is 
wide-o{Den competitively (at the time we knew of only 
two systems which were being actively marketed) ; 3. the 
state-of-the-art is well within realization; and 4. $40K- 
$60K is not unreasonable for a flexible BASIC system 
geared to handle up to 16 user terminals. 

So much for our expectations. As of this month, 
Wang Laboratories, Inc. will offer an up-to-16-terminal 
BASIC system that will sell in the $25K range for a 
typical 4-user configuration, including Selectric terminals 
and cassette drives. As a result, while we are even more 
convinced that 1970 will be "The Year of the In-House 
Time-Sharing System," we have revised downwards our 
expectations as to the number of companies that will 
be offering competing systems in the near (12 month) 
future. 



HARDWARE 

The heart of Wang's Time-Sharing System is a spank- 
ing-new 4K-64K (bytes), 1.6 usee, processor designated 
the Wang 3300. In its minimum 4K configuration, the 
TTL/MSI 3300 sells for $4,950, making it the first 
g-p mini priced under $5K. Add-on memory modules 
are available in 4K increments for $2,500. 

These low prices in large part reflect Wang's choice 
of an 8-bit word, but the decision to use a smaller \vord 
size has had proportionately little cfTect on performance. 
An extensive repetoire of 72 instructions includes 20 for 
memory reference alone and five single and double 
arithmetic instructions which operate in either binary 
or decimal mode. Instruction logic is therefore equiva- 
lent to many 16-bit machines. Additional hardware 
instruction features include a complete and compatible 
set of bus and channel I/O, interrupt, and skip instruc- 
tions; the ability to permit I/O direct memory access 
cycle-stealing between instruction execution sub-cycles; 
and a unique, push-pop auto-incrementing and decre- 
menting indirect addressing feature throughout memory 
for both single and double instructions. 

A standard 3300 time-sharing configuration consists 
of one 4K processor ($4,950) ; two additional 4K core 
units ($5,000); two Selectric I/O terminals ($4,200); 
a terminal control unit ($500 — controls up to four 
Selectrics) ; a pair of magnetic tape cassette drives 



($1,400) ; and the BASIC software package which in- 
cludes a one-time set-up and initialization fee ($1,500 i. 
Total: $17,550. Assuming individual terminal users are 
content with 1400-byte partitions (partition size is deter- 
mined at set-up time), a 4-user Selectric/cassette system 
would cost $25,650. Two- and four-user TTY systems 
are priced at $15,250 and $21,250. Goodies include an 
acoustic coupler ($795) for use with the TTYs, and 
still-to-be-priced 65K and -megabyte disks. 




The WANG 3300 — The CP of Wang Labs' new T-S system. 



SOFTWARE 

Since the BASIC compiler was simulated on an S/360- 
65 while the hardware was still in development, the 
resulting system has all the advantages of a happy hard- 
ware/software marriage. Significant features of Wang 
BASIC are: 

• An "Immediate Mode" — unnumbered BASIC state- 
ments are immediately executed in calculator fashion. 

• A "Diagnostic Pointer" and "Trace Mode" — for 

debugging and error checking. 

• Common Data Allocation — variables can be retained 
between chained programs to allow more efficient us(^ of 
allocated core. 

• BASIC PRIME and tab Extensions — for plotting func- 
tions. 

• Terminal Convenience Features — such as the ability 
to save and load programs via high-speed cassette tajjes, 
and to modify and copy statements on a character basis. 

These features, along with Boolean logic functions, un- 
limited subroutines, and a full 8 digits of decimal ac- 
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curacy (data may have exponents between lO"^'*"* and 
10*"^) should be more than enough to handle the needs 
of most present time-sharing users. 



SUPPORT 

Wang is certainly geared to produce, sell, and support 
these turnkey systems. The company is a most efficient 
manufacturer (last year Wang generated over $23 mil- 
lion in re\enue with only 55,000 sq. ft. of plant space; 
an additional 85,000 sq. ft. facility is under construc- 
tion), and has an excellent sales and marketing track 
record in the desk-top calculator field. In addition to 
what the company already provides in its extensive 
BASIC program library, Wang can draw upon the re- 
sources of Philip Hankins Inc., acquired in 1968, for 
systems and programming support. 

Dr. An Wang, the company's president and treasurer, 
summed-up Wang Laboratories' capabilities and support 
philosophy very neatly: "As the leader in sophisticated 
calculators, it was logical to enter the small computer 
market. We have our traditional strength in hardware, 
an excellent software group, and an extensive field sales 
and serxice organization. Not only can we develop a 
total we can also support the user." We don't 

doubt 

For mo^'^ . rormation on the 

Wcnc, ' iOO BASIC System, 

Circle No. 109 on the Inquiry Card. 



Keyboards 
for OEM's 

INFORMATION DISPLAYS 
DATA COMMUNICATIONS 

HARD TOOLED TO FURNISH A 
REMARKABLE COMBINATION OF 
QUALITY AND PRICE 

TESTED TO 100,000,000 OPERATIONS 
PER KEY WITH ZERO MECHANICAL 
OR ELECTRICAL FAILURES. 

YOUR SPECIFICATION IS SOLICITED 

For Literature 

CONNECTICUT TECHNICAL CORP. 
3000 Main Street 
Hartford, Connecticut 06120 
(203) 522-6167 

ALSO: HARD COPY PRINTERS FOR DISPLAY TERMINALS 
CIRCLE NO. 42 ON INQUIRY CARD 



SCANNABLES 




INCREASE 
DATA INPUT 
EFFICIENCY 

OCR and OMR input documents must be precisely 
made for maximum throughput efficiency, GAF has the 
know-how, materials and quality control to assure 
user savings. Our OCR specialists are experts in 
designing input forms of every type plus "turn-around" 
documents for every application. Insist on 
GAF Business Forms for total reliability. 




GAF Corporation 
Office Systems Division 
Business Forms 



40 High School Avenue 
Shelby. Ohio 44875 
Telephone; (419) 342^15 
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CHARLES H. WHITE, JR., Dir. of Prof. Education • Computer Environments Corp., Hanover, N. H. 



TECHNOLOGY PROFILE UPDATE 



TIME -SHARING SERVICES 



MODERN DATA'S fourth Technology Profile 



Since February 1968, this series of Technology Profiles 
has chronicled the dynamic growth of the time-sharing 
industry. But does growth in itself signify health? Glow- 
ing generalities have characterized the growth of time- 
sharing. The time has come for a harder look. 

Statistics are always hazardous. Even the highly ab- 
breviated data contained in the accompanying table 
opens itself to scrutiny. For instance, the concept of 
"simultaneous users" creates a number of questions. 
What does it mean to have 30 simultaneous users? If 
all the users do calculate-heavy computing, the experi- 
enced response time will be significantly different than 
in a situation vv^herein some users manipulate large data 
banks. Does the '^simultaneous user'' statistic indicate 
the point where ''graceful degradation'' becomes intol- 
erable, or does it, on the other hand, indicate the user 
load at which system degradation begins? What happens 
to system response time when one of the users happens 
to use a graphical display unit? And what is the likeli- 
hood of encountering a busy signal? Obviously, poten- 
tial customers of time-sharing firms must get answers to 
questions raised under the simultaneous user rubric. 

Language and library capabilities also must be ana- 
lyzed by the potential user. One firm may boast of an 
extensive array of user languages, but what relevance do 
rarely-used languages have for new or single-language 
users? Some system libraries likewise have been fertile 
areas of obfuscation. Scientific sounding mnemonics 
have disguised frivolous programs. And customized ad 
hoc programs have found their way into some program 
catalogs only for the purpose of filling up the library. 
The potential customer should explore both the system 
library and its documentation. 

In a stable situation the admonition caveat emptor 
might apply. But the climate is not stable. It's a buyer's 
market. 

IS THE GLAMOR GOING? 

"Shakeout" is an increasingly-heard term and connota- 
tions of impending disaster are inherent in it. It is clear 
that, at this point in time, the time-sharing industry is 
"overstocked" vis-a-vis its community of users. This 
overstocking has made user education an integral ele- 
ment in the time-sharing firms' mix of offerings. A 
competitive advantage can be expected to accrue to 
those organizations with strong educational arms. Client 
development is also an important endeavor. 

Salesmen are scrambling, and the heavy overhead 
burdens have pushed some of the big-machine firms back 
to Wall Street for additional placements. The central 



of commercial time-sharing services. 




Charles H. White, Jr., Director of 
Professional Education at Computer 
Environments Corp., graduated from 
Boston College and holds advanced 
degrees from Dartmouth College 
and Yale University. A member of 
the Massachusetts Bar, Mr. White 
has written extensively on the legal 
and managerial impact of shared 
computing. 



question has become one of assessing the projected dura- 
tion of the overstocking. Wall Street, however, has mea- 
surably cooled its enthusiasm for new time-sharing firms. 
Implicitly at least, it is predicting that the overstocked 
])eriod will have suflfiicient duration to make new-firm 
in\estmcnt less attractive. The combination of lessening 
receptivity among the financial community, along with 
the inescapable cost of supporting the overstocking, 
might create a climate of quiet attrition, especially 
among the large-machine (and therefore large-over- 
head) independents. The insufficiently capitalized firms 
might become increasingly likely merger candidates in 
the near term. 

The time-sharing independents have always been 
managed by ojDtimistic men. As a group, they are 
betting that the industry's overstocked posture will sim- 
ply be transitory. Rather than a wrenching shakeout 
they anticipate a substantial growth in awareness, inter- 
est, and use of time-sharing among the technical and 
managerial conununities. They have ample reason to 
be optimistic. 

In our first Technology Profile (MODERN DATA, 
Feb. 1968 we outlined the advent of new management 
techniques in our top graduate business schools. A re- 
cent Business Week article {''The 'New Management' 
Finally Takes Over," Aug. 23, 1969) indicated that a 
"new management" grounded both in quantitative and 
computer techniques has "finally taken over." If the 
time-sharing industry has been growing dramatically, so 
has its community of users. The time-sharing entrepre- 
neurs are betting that user growth will soon catch the 
industry's collective capability growth. But in the mean- 
time the waiting period has become uncomfortable for 
the heavy-overhead independent firms and some struc- 
tural readjustment can be expected. 

Table 1 on the following pages provides informatioTi 
on 95 time-sharing companies listed alphabetically and 
showing region (s) served. The regional areas given in 
Col. 2 are illustrated in Fig. 1 — Regional Breakdown 
of States — shown on page 70. 
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Pick a phone line 

any phone line 

for your 2400 bps data 





You can dial your data line with 

MODEM 2200 

Stop paying for leased lines to transmit your 2400 bps data. 
Modem 2200 data sets use ordinary dial-up phone lines 
to deliver maximum throughput at 2400 bps — 
drastically reducing your operating costs while giving you 
complete flexibility and reliability. 

Skeptical? Try it as dial back-up to your present system. 
We'll send details. 




International Communications Corporation 

7620 N.W. 36th Avenue, Miami, Florida 33147 
Telephone 305 + 691-1220 TWX 810-848-6588 



a milgo company 



In Europe — 

DDoaa , 

I milgo 



Reading, Berks, England 
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Technology Profile: Commercial Time-Sharing 



Cont'd 



TABLE 1 • COMMERCIAL TIME-SHARING SERVICES 
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30.05/sec. 


32 50/1536 




puting, Inc. 


Tex. 
















chars/mo. 




Wichita, Kansas 






















Codon Computer 


N. Engl., 


DEC 


BASIC, 


CRTs, Datel, 


64 


None 


39. 00/hr 


$0.01/1l< 


On request 


Assembler and 


Utilities 


N.J., N.Y. 


PDP 10 


COBOL, 


Dura, IBM 






(300 baud); 


words/sec. 




special packages 


Waltham, 






FORTRAN 


2741, TTYs, 






S15.00/hr. 






available mcl 


Massachusetts 






IV 


etc. 






(1200 baud) 






high speed intt.'r 






















active graphics. 


Community Com- 


Pa. 


HP 2116B 


BASIC, 


Any std. 1 0 cps 


16/sys. 


S50.00/mo. 


35.00/hr. 


None 


30 10/128 


Various charge 


puter Corp. 




(mult, sys.) 


XBASIC 


ASCII 










chars. /mo. 


plans available. 


Philadelphia, 






















Pennsylvania 






















Computer 


Oreg., 


DEC 


ALGOL, 


CRTs, TTYs 


20 




38.00/hr. 


S0.08/sec. 


31 00 IK 


Adciitional 


Center Corp. 


Wash. 


PDP-10 


BASIC, 












chars. /mo. 


special 


Seattle. 






FORTRAN 














languages 


Washington 






IV, LISP 














available. 


Computer 


West. 


XDS 940 


BASIC; 


Any std. 10 cps 


40 


None 


S15.00/hr. 


None 


30.02/1 K 




Complex Inc. 


Central, 




CAL ■ 


ASCII • • 






>200 hrs./ 




chars/day 




Houston, 


Ariz., Cel., 




FORTRAN 








mo.; sliding 




>60 K 




Texas 


Colo., 




II, IV; 








scale < 










Kans. 




SNOBOL; 








200 hrs. /mo. 












XTRAN 
















Computer 


Mass., 


AL/COM 


BASIC, 


Datel, Dura, 


30 


None 


$10.00/hr. 


On request 


30.10 to 


Applied Logic 


Dynamics Inc. 


N.H., R.I. 


Dual AL IO 


COBOL, 


IBM 2741, 


(Local) 








30.75/1 K 


Corp. associate. 


Boston, 




(pair of 


COGO-IO; 


plotters, TTYs, 










chars. /mo. 


Additional ter- 


Massachusetts 




DEC 


FORTRAN 


etc. 












minals and 






PDP-lOs) 


IV, LISP, 














special lan- 








SNOBOL 














guages availabit' 



Note lo Table 1: The information contained in this table ha.s 
been obtained by questionnaire. Companies not included in this 
table either failed to reply to our questionnaire or were not 
*Proprietary O.S. and language processor for GE 255. 

**15 and 30 cps terminals going on-line. Additional special languages available. 



known to us at press time. 

TCT (Terminal Connect Time) and other rate data may 
vary with time and user requirements. 
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Compu tt.'t 
Innovations 
Chictigo. 
1 1 1 1 ri oi s 


Central. 

Pa. 


IBM S/ 
360 50 


APL 


Daiel. IBM 
1050. 2741 


35 


Non-' 


SI 5 00 hr 


Non.' 


35 00 32K 
chars mo 
;>64K 




Cornpiitor Network 
Corp 

Washington, D.C. 


Mid. At!., 

DC, III , 
Md 


Burroughs 

B 5500, 

IBM S/360 50 


ALGOL, 
BASIC, 
COBOL, 
FORTRAN IV 


CRTs. CDC 
200, TTYs 


40 




310 00/hr 


On request 


On r-(,orsi 


Special i.on 

pnnv.' Iime rates 
avai lahle 


Coininitcr Re 
spouse Corp 
Washington, 
D C 


8 eastern 
.tates plus 

Tenn. 


Univac 
1108 


ALGOL. 
XBASIC, 
COBOL, 
FORTRAN IV 


IBM 1050, 
TTYs, 

Umvai;, etc 




On recu'*"'' 








Addi tiO' .a 

terminal 

processors 


Conipi"f'r 
Sharing, Inc. 
Bala Cynwyd, 
Pennsylvania 


Atlantic, 
N. Engl., 

Cai 


XDS 940 
(3) 


ADAPT 
PLUS, 
BASIC/70, 
CAL, 

FORTRAN 


F nden. 
TTYs 


40,sys 




310.00 hr 


32.50 rnin 


SI 00 IK 
chars. /mo 
>60 K 
chars 


Adclitionai 

special 

languages 

avaiiahi- 


Coinputer Sharing 
Services 
Denver, 
Colorado 


Colo. 


GE 400 


BASIC, 
XBASIC, 
FORTRAN 
IV 


Dat(.'l. Dura. 
Friden, IBM, 
TTYs 


60 


Non-' 


34 00 hr 
(primt-), 
S10 00 hr 
(nonpnme'l 


On regLlust 


32.00 1800 
cliars 'mo 




CorTiputer Soft 
ware Systems 
Stamford, 
Connecticu t 


Cal., Conn., 
Mass., 
N.J., N.Y., 
Canada 


IBM S/ 
360-67 (3) 


BASIC 

COBOL. 

FORTRAN 

sn'obol 


IBM 2741, 
TTYs, Univcu 
DCT 2000, 






SG 00 
8 00.hr 


SO 38 s. ( 


315 00 120K 

chars mo 


Additional 

special 

languages 

dV31 ldl)lc . 


Computer 
Solutions, Inc. 
East Orange, 
New Jersey 


N J 


Hewlett 
Packard 

i_iD ir\r\r\ /\ 
Mr ■ /UUUA 


ALGOL, 
XBASIC 


Card and 
mark 

s ( .M 1 s 1 f 1 y 
readers, 
CRTs, TTYs 


16 


On rf'ciuesl 










Computer Tech- 
nologn.'S, Ific. 
New Orlf.'ans, 
Louisiana 


La. 


GE 420 


BASIC, 

P r» R T R A M 
r vj n 1 n M IM 


TTYs 


30 




310 00 tu 


30 05 s. c 


On r.'qwrst 




Comp/Utilily , liu: 
Boston, 
Massac h u s* ' 1 1 s 


Mid. Atl., 

N. Engl.. 

Sou t h w(?^ t 


DEC 

PDP 8.10 


XBASIC. 
COBOL. 
COGO 

FORTRAN IV 


Dura, IBM 
2741 , plotters, 
TTYs etc 


40/sys 


On 








Additional special 
languages avail 
ahle t^xtensive 
program lil)rary 


Compu-Time, Inc. 
Ft Lauderdale. 

Fla. 


Fla. 


GE 430 


BASIC, 
XBASIC. 
FORTRAN IV 


Datel, Friden, 
TTYs 


30 


810 OOmo 


310 00 111 


On rt'quest 


31.50, 1620 
chars/mo. 




Coniserv 
Phiiad(.'lphia, 
Pen nsy Ivan la 


Mid. Atl., 

D C. Del , 
Canada 


X DS 
Sigma 7 


BASIC. 
COBOL, 
FORTRAN IV, 
SYMBOL 


1 BM 274 1 , 
TTYs. Univac 


60 


No' ic 


39 00 hr 


30 1 2 sec. 


oU.bU/ 1 Uz4 
chars/mo 
(ciuanti ty ) 


Complete util ity 
services, mcl 
T-S and remote 
batch. 


Corn-Share, Inc. 
Ann Arl)or. 
Michigan 


Mid. Atl., 
N. Central. 

Cal , Mass., 
Tenn , Va 


XDS 940(8), 
XDS 
Sigma 7 


BASIC, 
CAL, 
SNOBOL, 
XTRAN 


CRTs, card 
ri;aders, plotters, 
TTYs, etc. 


44 


On 

request 








Additional 
special 
languages 
available 


Comsonii; Corp. 
New York City 


Con n., 
N.J., N.Y. 


DEC 
TSS 8 


BASIC. 
FOCAL. 
FORTRAN, 
PAL 


CTS E xecu 
port 300, 
TTYs 


16 30 


310.00 mo 


36 50/hr 


30 03 sec 


31 75 2048 
chars. /mo. 


Extensive systems 
consul ting and 
support Sf.'rvices. 
Formerly Strategic 
Time Sharing, Inc 


Consolidatfd 

Computer 

Services 

Toronto, Ontario, 
Canada 


All Cana 
dian 

Province's 


CCS 2100 

Series 

TSS 


BASIC 


CTC CRTs, 
HP cardreader, 
TTYs 


16 


350 mo 


34 00 
S7. 50/hr 


None 


30.12 128 
chars/mo. 


Volume rliscounts 
available. 


Control D.itj 
Corp 


"Conti 
nental 


CDC 

3300 (5). 


BASIC. 
SHADE 


CDC MARC II. 
Ill, IV, TTYs 


256 


None 


SI 0.00 'hr 


SO 10 se( 
(3300) 


30 01 IK 

chars dov 





Minneopole 
Minnesota 



CDC 
6600 (7) 



30 40 sec 
(6600) 



(avg. ) 



Cyphernetics 
Corp. 

Ann Arbor. 

Michigan 



East N. 
Central, 

Md.. Pa.. 
W Va. 



DEC 
PDP 10 

(mult, sys.) 



XBASIC. 

FORTRAN 

IV 



CRTs. Datel, 
Dura, IBM 
2741, TTYs 



64 



SI 0. 00/hr 
(prime 
time); 
S6.00/hr. 
(non-prime 
time) 



30.02/page- 
socond 



SI 00. IK 
chars. /mo 



Extensive a()()li 
cations library 
inci substantial 
graphics 
capabiiii V 



Datalogic:s. Inc 
Cleveland. Ohio 


Ohio 


GE 425 


BASIC, 

FORTRAN IV 


TTYs 


30 


S9. 00/hr 


30.08/ sec On request 


Volume discounts 
available. 


Data Network 


III.. N.Y., 


GE 420, 


XBASIC, 


Cardreaders, 


30/GE. 


SlOO.OO/mo S9 00- 


SO. 04- sec On request 




Corp. 


Okla.. 


XDS 940 


CAL, 


CRTs, Friden, 


40/XDS 


$18.00 hr 


(GE). 




New York City 


Tenn., Tex. 




FORTRAN 


plotters. TTYs 






None (XDS) 










IV, OED 













Davis Computer 
Systems. Inc 
New York City 



Conn., 
N.J., N.Y. 



DEC 

PDP 10'; 
XDS 
Sigma 7 



XBASIC. 
COBOL, 
FORTRAN 
IV 



CRTs, Datel, 
Dura, IBM 
2741, TTYs, 
etc. 



On request SI 00/3200 
chars. /mo. 



Prices refer to 
PDP-10 services 
only. Assembler 
and diagnostic 
packages available. 



Dial-Data, Inc 
W. Newton, 
Massachusetts 



Atlantic, 
N. Engl. 



XDS 
940 (4) 



XBASIC, 
CAL, 

FORTRAN 
II, IV, 
QED, 
SNOBOL 



Varioir 10, 
15, ?'J CPS 
ASCII 



On request On request S4.00/6K 
chars. /mo 
>60K 
chars. 



Variety of 
financial and 
engineering pack- 
ages available. 



*Company represents On-Line Systems, Inc. 
MODERN DATA/ February 1970 
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Fig. 1 REGIONAL BREAKDOWN OF STATES 
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CIRCLE NO. 45 ON INQUIRY CARD 



Yh have the right combination. 
The 6155 Dual-Processor. 



Anothercombination of unique features 
from The System Builders! The 6155 
Dual-Processor Computer System . . . 
offers complete big system concepts 
and capabilities for the medium-scale 
computer market. In spite of today's 
mounting costs, we offer this highly 
sophisticated dual system for the same 
price that often accompanies a single 
computer from our competitors. 

The 16-bit 6155 provides fast concur- 
rent processing, with the dual processor 
configuration yielding a high order of 
reliability for a relatively small invest- 
ment. Users may perform batch oper- 



ations of various kinds simultaneously 
with real-time functions. The shared 
disc/shared core capability of this sys- 
tem enables either processor to handle 
the critical application when necessary. 

A considerable number of special fea- 
tures have been developed to enhance 
system dependability: power fail detec- 
tion, parity checks on all input/output, 
dual power entry capability, and a 
watchdog timer which monitors all sys- 
tem operation. Allowing continuous 
processing of critical jobs are the Com- 
mon XIO interface, enables either pro- 



cessor to control any peripheral, and 
the Disc Exchange gives disc memory 
access to both processors. System re- 
covery from a malfunction is automatic 
and instantaneous. 

Sales or lease plan, employee-ori- 
ented equipment, complete training 
programs, and "total" customer serv- 
ice. Contact your nearest EMR Com- 
puter Sales Office or our National Sales 
ManageratSOOl Bloomington Freeway, 
Mpls., Minn. 

5|420,^(612) gagg COMIUTE^ 

the system builders 




Technology Profile: Commercial Time-Sharing Cont'd 



TABLE 1 • COMMERCIAL TIME-SHARING SERVICES cont'd 
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1 BM 
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Dialog 1 5 40; 




On rPQUGSl 








Extensive progrtHTi 


putinQ, Inc. 


S. AtL 




COGO 


Dura ■ 1 BM 












and language libriiry 




VV. Ocll 11 dl , 


(mult 


F n R T R A M 


274 1 TT Ys 












incl. engrg and sci 


Con nscticut 


Ala., Ky. 


sys.) 


IV, TE XT 














routines, etc Spe- 








EDITOR 














cial application 






















ti.'rrniiuiK iiv.jiUihIc 


DirGct Accsss 


III. 


D u rro uQn s 


A LGO L 


TTYs etc. 


48 


N ne 
ne 


On reQuest 




SI .00/1 K 


Af f 1 hat Ml S 


ComputinQ Corp. 


Mich. Ohio 


B5500 


X BASIC, 












chars ./mo 


Africa (Comsource 


Southfield, 


Tenn ., 


(mull, sys.), 


COBOL, 












>75K 


Ltd.) Bulk discounts. 


Michigan 


Mexico 


Honey wt'l 1 


FORTRAN 














High-speed terminals 






H-120 


IV 














becoriiing jvailablf 


Directed 


M V 

..... 


rUr - l\J 


B ASI C, 


U n 1 S, 1 blvl 


1 UU/sys. 


- - - - 

None 


o 1 u.uu/nr. 


On request 


oU. /O/ 1 In 


Assoc of Applu.'d 


Research Inc. 






COBOL, 


274 1 ; TTYs 










chars . /mo . 


Logic Corp 


New York City 






FORTRAN, 














Consideral)li' pro 








MACRO, 














prietary softWcirf 








SNOBOL 














available 


DynaCom, Inc. 


— nh p 

10, a. 


— Tbm 


MIS 


1 D IV! 1 UoU, 


o 


conn /r-.i<-^ 
o/UU' mo . 


— ; 

None 


Un r('(|u(,'st 


On re{|u(;st 




Hiihharrl Ohm 








inf;9 97/in 97fin 














t ur uenirai, inc. 


Pacific, 




7— 

BASIC, 


1 D IVI z / 4 1 . 


1 20 


On rc'ciu(?st 


o^.uu/nr . 


oU.UU/min. 


cn Qn/7 Tk' 


T-j 


Port 1 ran H 






R E ACT 


TTYs etc 












teriTMii,) 


Oregon 


c a o 




(subset of 












1 1 riic' K 1 / mo . 


proc* 'ssor s 








PL/1 ) 
















F nP Pom Qharo 

cur ^.yOiTi oridrt. 


La., Miss. 









g 


5>oUU.UU/ ITlO 


o<i o . UU / 11 r 


On recjui?st 


On rt,'c|uest 




New Orleans La. 






CAL 






















F n R T R A M 






















SNOBOL 
















General Electric 


32 states 


GE 265, 


ALGOL, 


Dura, Friden, 




On rc'ciufjst 








Wide range of 


Co. (Information 




605, 635 


BASIC, 


GE Terminet 












languages, programs. 


Services Dept.) 






FORTRAN 


300, plotters, 












services. 


Bethesda, 






IV 


TTYs, etc. 














Maryland 






















Graphic Controls 


"Conti- 


DEC 


ALGOL, 


CTS, GE 


64 (PDP- 


$10/mo 


On rt.'c|uc'St 


SO 10/8K 


SI 00/640 


Special educational 


Corp. 


nental 


PDP-10/50; 


BASIC, 


Friden. TTYs 


10). 40 






(core) /sec. 


chjrs., 1710. 


rates Additional 


Buffalo, N.Y. 


U.S. " 


GE 265 (2) 


XBASIC, 




(each 






(PDP 10), 


(PDP 10 


special languages 








EDIT, 




GE 265) 






$0.04/si,'c 


SO, 20/200 


available. 








FORTRAN 










(GE 265) 


chars, /mo 










IV, LISP 












(GE 265) 




Hobbs Associates, 


Cal. 




BASIC 




16 




$5 00 


On retjuest 


80.20/128 


Specuil inontlilv 


inc. 














6.00/hr. 




chars. 


rales for full 


Corona Del Mar, 


















(disk)/mo. 


time private 


Cal. 




















line service. 


Honeywell, Inc. 


At least 8 


H 1648 


BASIC, 


Plotters, TTYs, 


48 


On r(?quest 








Additional special 


Minneapolis, 






FORTRAN IV 


etc. 












languages available. 


Minn. 




















Information 


Del., N.J., 


DEC 


BASIC, 


Datel, Dura, 




None 


SlO.OO/hr. 


On reciuest 


SO, 025/1 K 


Applied Logic 


Management Corp. 


Pa. 


PDP-10 (2) 


COBOL, 


IBM 2741, 










chars. /day 


associate addi 


Pennsauken, 






COGO, 


TTYs 












tional terminals and 


New Jersey 






FORTRAN 














languages availal)l(.'. 








IV, LISP, 






















SNOBOL 
















Information 


Ariz. 


IBM 


SHARP 


CRTs, Datel, 


80^ 


SI 00. 00/ mo 


S5.00/hr 


$0.03/sec. 


On request 


Business oriented 



Network Corp. 
Phoenix, 
Arizona 



S/360-44 



Dura, Friden, 
GE, IBM 2741, 
TTYs, etc. 



applications. 



CDC 1700, 
3800 



InterAccess Corp. 
Palo Alto, 
California 



Cal. 



ALGOL, 

XBASIC, 

COBOL, 

FORTRAN, 

SIMSCRIPT 



CDC 200, 
IBM 2741, 
TTYs 



None SlO OO/hr, On request $0.10/1K 

chars. /mo. 



Conversational 
and remote batch 
access to a 
common data base, 
concurrently. 



Interactive Com- 
puting Corp. 
Orange, 
California 



DEC 

PDP-10/50 



BASIC, 
COBOL, 
FORTRAN 
IV 



Univac DCT 
2000. TTYs 



SlOO.OO/mo. SlO.OO/hr. On request S0.60/1K 

chars. /mo. 
> 100K 



Acfdilional special 
languages available 
mcl . asseml)lers, 
editors, diagnostics, 
etc. 



Interactive Data 
Corp. 
Waltham, 
Massachusetts 



"Conti- 
nental 
U.S." 



IBM 

S/360-67 



BASIC, 
COBOL, 
FORTRAN, 
SNOBOL 



Datel, Dura, 
GE Terminet 
300, IBM 
2741, TTYs 



None $13.00/hr. S1,000/hr. $25.00/1 20K 

($8.00/hr. chars. /mo. 

after 

6:00 p.m.) 



Additional special 
languages as well as 
ALGOL and PL/1 
under remote batch. 
Company has exten- 
sive on-line finan- 
cial data base. 



Interactive 
Sciences Corp. 
Braintree, 
Massachusetts 


Mass., Pa. 


DEC 

PDP-10/8 


XBASIC, 

FORTRAN 

IV 


TTYs 




On request 






Additional special 
languages available. 


Interface 
Computer Inc. 
Salt Lake City, 
Utah 


Idaho, 
Utah, 

Wash. 


XDS 
Sigma 7 


BASIC, 

COBOL, 

FORTRAN 


TTYs 


60 


None $7.50/hr. 


None 


On request 


Special languages 
include assembler 
and file manipulator. 



computer 
Network Corp. 
Washington, D.C. 



Mid. AtL, 

Ala., Conn., 
Ohio, Va., 
W. Va. 



GE 635 
(2 back-to- 
back) 



BASIC, 

XBASIC; 

FORTRAN 



Datel, IBM 
2741, plotters, 
TTYs, etc. 



$10.00/hr. 
(T-S); 
$25.00/hr. 
(R.B.) 



$0.01 /IK 
words/sec 
(T-S); 

$.0075/1 K/ 
sec (R.B.) 



$1.00/1280 
chars. /mo. 



Provides extensive 
remote batch 
facilities. Bulk 
storage rales 
available. 



International 
Timesharing Corp. 
Chaska, Minnesota 



Cal., III., 
Minn., N.Y. 



CDC 3300 



BASIC, 

FORTRAN IV 

FORTRAN/ 

FTN 



CRTs, IBM 
2741 , plotters, 
TTYs, etc. 



48 

(lines) 



On request $10.00/hr. $0.09- On request 

0.012/sec 



*Plans to merge with Bolt Beranek and Newman Inc. to form BBN-Graphic Inc. 
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"Applied Logic Corp. associate; q.v. for additional ".nformation re rates, terminals, etc. 
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Shared Computer 
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prit.'tary , problem 
oriented language 
for surveying and 
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Tel-A Data. Inc. 
N. Miami Beach. 
Florida 
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300 



Burroughs 
Basic 

Assembler 
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48 
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TIM, Inc. 
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40 
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3600/ mo. for un 
limiied, dedicated 
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COBOL, 
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32 
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Additional special 
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TTYs, etc. 


42 


380 00. mo 


316 OO hr 


30.04 set 


On rt'tjuest 


Additional special 
languages and 
packages for T-S 
and remote batch. 
Service now includes 
TYMNET inter- 
national tele- 
proci.'ssinq network 


United Computing 
Systems, Inc. 
Kansas City, 
Missouri 


6 Central 

states, Cal., 
Colo., Ga , 
Pa. 


CDC 
6400. 
GE 265, 
420 


ALGOL, 
BASIC, 
COBOL. 
COGO, 

FORTRAN IV 


CRTs. CDC. 
IBM, TTYs, etc. 


At l(.'<ist 
70 


On r,.(,u,.sl 








Additional special 
languages availal)le. 
variety of R B 
and T-S services. 


University 
Computing Co. 
Dallas, Texas. 


1 1 Central 

states. 
Mid. Atl., 
Cal., Fla., 
Mass. 


UNIVAC 
1 108; 
DEC 
PDP 8, 9 


ALGOL, 

APT, 

BASIC. 

CASH, 

COBOL. 

FASBAC. 

FORTRAN V 


CRTs. Datel, 
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Noru.' 


37 50'hr 
(Iwsic) 


SO 33/sec 
(U 1 108 
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30 25/ IK 
chars , rno 
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30.50/1 K 
chars. /mo. 
(demand) 


Additional special 
languages and 
packages for T S 
and remote batch 
Advanced comriiunica 
tions facilitit.'s 
under development 
Flexible rate schedule 



U.S. Time- 
Sharing, Inc. 
Reston, 
Virginia 



Atl., N. Engl., 
Pacific, 

Colo., III., 
Mo., Ohio, 
Okla., Tex. 



IBM 
S/360- 
50, 65 



ALGOL. 
BASIC, 

FORTRAN IV. 
PL/1 



CRTs. IBM 
2741 , plotters. 
TTYs, etc. 



310 OO hr. SlO.OO/min. On recjuest 
(Mod. 65) 



Additional special 
languages and 
packages for T S and 
remote batch. R B 
terminal proct.-ssors 
"SHARE OS/360" 
provides conversa 
tional R-B access 



VIP Systems 
Washington, D.C. 



"Conti- 
nental 
U.S." 



IBM 

S/360-50 



COBOL. 
FORTRAN, 
PL/1, 
VIPcom 



3100 mo S3.50/hr. None On request 



VIPcom provides 
on-line text editing, 
formatting, etc. 
Extensive remote' 
i^atch capabilities 



Virtual Time 
Sharing, Inc. 
Union. New Jersey 



Mid. Atl., 

Ind. 



IBM 

S/360-67 



FORTRAN, 

PL/1, 

SNOBOL 



Datel. IBM 
2741, TTYs 



Additional special 
languages availal)le 



Westinghouse 
Information Sys- 
tems Laboratory 
Pittsburgh, 

Pennsylvania 



"Eastern 
U.S." 



RCA 

70/46 (2) 



World Wide Time 
Sharing Inc. 
Chicago, Illinois 



BASIC. 

CAMPOINT. 

CAMPTURN. 

COBOL, 

FORTRAN IV, 

WITS 



CRTs, Friden, 
IBM 2741. 
TTYs. etc. 



48/sys. 



On request 



III., Ind. 

Minn 

Wise. 



Burroughs 
B300, 
CDC 3150 



COBOL, 
FORTRAN 



Friden 7100, 
Burroughs 
TC 500. TTYs 



On request 



*Company has a fixed monthly charge based on customer requirements. 
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"KEYPUNCH 
REPLACEMENT 
EQUIPMENT" 

A 

STATE-OF-THE-ART 
REPORT FROM 

MODERN 
PI DATA 

H^5^^^ PRODUCTS 

SHOULD YOU SWITCH FROM 
KEYPUNCH EQUIPMENT 
TO KEY-TO-TAPE? 

MODERN DATA offers a 
comprehensive report that will 
help you evaluate the cost and 
performance factors involved in 
making this decision! 

NOW AVAILABLE WHILE THE 
SUPPLY LASTS 

The first definitive report on 
"Keypunch Replacennent Equipment" 
written specially for the potential user 
by the joint staffs of BCD 
Computing Corp., Programming 
Sciences Corp., and the editorial staff 
of Modern Data magazine. 

A BASIC analysis of the concepts, 
functions, and capabilities of the 
new key-to-tape disk data 
input systems. 

Only MODERN DATA offers 
valuable state-of-the-art reports 
at a reasonable cost. 

Key-to-Tape Systems available from 
over 30 manufacturers are 
described. Charts summarizing the 
major performance characteristics 
of available manufacturers' 
models are included in the report. 

ORDER YOUR COPY NOW! 

THIS REPORT WILL NOT BE 
REPRINTED UNLESS DEMAND 
WARRANTS . . . ONLY 
A LIMITED SUPPLY AVAILABLE. 

PRICE: $28.50 per copy 

USE THIS HANDY COUPON 



TABLE OF CONTENTS 

Section 1 HISTORY OF KEYPUNCH 

Keypunch Replacement Cost Factors 
Keypunch Replacement Market 

Section 2 SYSTEM FUNCTIONS 

Encoding 
Format Control 
Duplication 
Interpretation 

Verification and Error Correction 

Display 

Programming 

Search 

Data Pooling 
Communications 
Record Size Expansion 

Section 3 KEY-TO-TAPE HARDWARE 

Stand-Alone Units 

Keyboards, Code Sets, Displays 

Continuous Drives 

Incremental Drives 
Shared-Processor Units 
Other applications 

Section 4 OVERVIEW OF SHARED-PROCESSOR 
SYSTEMS 

Computer-Controller Operation 
Software Packages 
Supervisory Control 
Computational Capability 
interchangeable Keyboards 
Configuration Expansion 
Options 

Data Manipulation 

Section 5 STAND-ALONE UNITS 

Equipment available from over 20 
manufacturers is described and tab- 
ulated in this section. 



Section 6 SHARED-PROCESSOR UNITS 

Equipment available from 10 manu- 
facturers is described and tabulated 
L1_t!l'^ secti qn_; 

MODERN DATA— REPORTS □ Payment Enclosed* 

3 Lockland Avenue 

Framingham, Mass. 01701 □ Bill Me (add 10% for 

postage and handling) 

Please send me copy(ies) of your report en- 

titled "Keypunch Replacement Equipment" at $28.50 
per copy. 

Name Title 

Company 

Street Address 



City State 

*Make check payable to Modern Data. Zip 



INFORMATICS' ICS-500 'TOTAL" SYSTEM 



New communications switching system is a model ''turnkey'^ operation — 
in which Informatics assumes total responsibility for 
overall design, hardware, software, and maintenance. 



Informatics Inc. of Sherman Oaks, Cal., one of the larg- 
est independent software suppHers, now offers through 
its Communications System Division headquartered in 
River Edge, N. J., complete communications switching 
systems on a turnkey basis: furnishing equipment, soft- 
ware, and support services, while taking full responsibil- 
ity for total system performance on a fixed-price basis. 
Since most customers intend to operate and maintain 
their own system, Informatics' fixed-price res]3onsibilities 
usually end at cutover. If the customer requires, how- 
ever, Informatics will accept responsibility for continu(*d 
system operation and maintenance. 

THE ICS-500 

The ICS-500 Comnumications Switching System (wliich 
uses SDS Sigma-5 equipment), currently being installed 
at the Federal Reserve Bank of N. Y. and at Dun & 
Bradstreet Inc., is the first of many such total systems 
packages Informatics exj)ects to offer. Its scojK\ of 
course, depends on specific customer requirements, but 
generally includes the following products and S(M'\ices: 
comjDuter equij^ment for the switching center; all soft- 
ware necessary for switching center operation and 
maintenance; all engineering, programming, and man- 
agement services necessary to plan, specify, and imi)lc- 
ment the system; and complete documentation and 
training services. 

As an integrated communications switching system, 
the ICS-500 operates as a store-and-forward message 
processing system and can be used both in a free-stand- 
ing mode and as the front-end for a data processing sys- 
tem. It interfaces all tyj)es of terminal ecjuij^ment and 
com])uters, translates codes and formats when necessary, 
and permits free exchange of data and control informa- 
tion between all connected elements. It also monitors 
the operation of circuits, terminals, and connected com- 
j3uters — as well as its own internal elements — and 
institutes corrective action (Mther automatically or under 
operator control when necessary. 

SYSTEM ORGANIZATION 

Although single processor systems can be pro\ ided where 
the user can accept occasional outages, the basic ICS- 
500 is a dual processor system w liich uses a configuration 



of ])eripheral equipment determined by individual cus- 
tomer recjuirements. Since a single processor normally 
can handle the traffic load, the backuj) system is re- 
cjuired only to monitor the on-line system and invoke 
switchover procedures when necessary. In this posture, 
the backup machine secures all in-bound data, check- 
j)oints the on-line machine, and accomj^lishes switch- 
overs without loss of in-bound data or discontinuity of 
service. 

As the monitoring r(\sj)onsibility takes only a small 
j3ortion of the time and memory of the backuj) system, 
the ICS-500 system ])ro\ides facilities which allow the 
user to ])erform data processing in the backup system 
concurrently with the monitoring function. The user 
has the option of jjerforming either batch j)ro(x*ssing, 
time-sharing, or a combination of both in the backuj) 
machine using SDS standard monitors ( BPM or BTM), 
language processors, and utility programs. Use of th(^ 
backup machine as described abo\e is in addition to its 
normal role as a monitor and does not interfere with 
the checkpointing and reco\ery processes. 

For applications w ith \ ery large traffic loads or special 
recjuirements, the dual system may use both processors 
on-line, sharing the load, with graceful degradation in 
the e\-ent one processor fails. 

EQUIPMENT FURNISHED 

The ICS-500 system uses equij)ment from the SDS Sio- 
ma-5 computer product line. This includes the modular, 
nuilti-CPU and I/O jMocessors (up to ISIK S2-bit 
words; cycle speed of 850 nanoseconds^ witli uj) to 192 
2.4 megabyte bandwidth I/O channels; and a deter- 
mined number of fixed- and mo\ ing-head disks, i In 
normal operation, critical files are written on at least 
two physically sej)arate storage dex ices. ) P(Mij)herals, 
such as displays, tape drixes, and unit record equipnunit, 
are similarly determined by system requirements. The 
communications interface (see Fig. 1) incorporates a 
sei)arate stored-logic processor and can accommodate up 
to 128 9600 bps mixed lines. 

SOFTWARE 

Each installation is furnished with a complete set of 
programs to support its operation. Two types of pro- 
grams are furnished: 
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The Shepard 880C, telecommunications printer 
is an 80 column, high speed, impact printer that 
can be tied directly to a telephone line for time 
sharing or remote data communications appli- 
cations. □ The 880C has already been inter- 
faced with the WE 201 A, 201 B, 202C and equiv- 
alent modems in both dial-up and lease-line 
applications (BAUD rates up to 2400 bits per 
sec.) □ This printer is also available with a 
standard computer type interface. □ We can't 
promise you the moon, but will 30 day delivery 
do?ni31st Street & Jamaica Avenue, Richmond 
Hill, New York 11418 Phone 212-641-8800 



Shepard Division 



Space age 
communications 
printer at 
earth prices. 




Type 1 programs are standard product-oriented pro- 
grams normally used in all installations. They are de- 
veloped and maintained by Informatics on a product- 
line basis, and consist of the Executive program, recov- 
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ery and switchover system, data management facilities, 
terminal handlers, communications service programs, and 
system maintenance facilities. 

Type 2 programs are developed and maintained indi- 
vidually under contract, and provide the additional fa- 
cilities which, together with the facilities furnished in 
the Type 1 programs, complete the requirements for 
each installation. 

To appreciate the significance of Informatics' position 
with regard to software, it is necessary to contrast Infor- 
matics' packaged approach with the approach most 
commonly used today, where the customer purchases the 
computer equipment directly from the manufacturer and 
either develops the necessary software as a custom project 
or attempts to use manufacturer-furnished software. In 
either of these cases, there is a fundamental division of 
responsibility between customer, equipment manufactur- 
er, and outside consultants which inevitably leads to de- 
lays, cost escalation, and a system that, in the final 
analysis, may not live up to expectations. 

SUM/WARY 

This "total responsibility" approach to both software 
and overall design may well be the answer to the hiatus 
many prospective systems users now envision as the re- 
sult of being weaned from IBM maternalism. But with- 
out speculating on the coincidence in timing between 
the development of Informatics' new ICS-500 design 
philosophy and the "unbundling" announcement, the 
system is impressive and the philosophy welcome. 
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NEW PRODUCTS 



DURA REVERSE INDEX 
FEATURE 

Dura has developed an optional re- 
verse index feature for their compu- 
ter terminals and 1041 automatic 
electronic typewriters. With it, the 
typist is able to obtain precise page 
alignment for subscripts and super- 
scripts by indexing, up or down, a 
page in one half-line increments. 
Pressing the reverse index key causes 
the platen to move a half-space in 
the direction opposite to normal 
platen movement for typing super- 
scripts. To type subscripts, the re- 
verse index is then followed by nor- 
mal single-space indexing. Each in- 
dex function has a code which, when 
read in the reader, adjusts the platen 
for automatic typing of equations or 
formulas. Similarly, the Dura termi- 
nals (Models 1021 and 1051) can 
transmit or receive and print-out 
technical information from other ter- 
minals or the computer itself. Dura 
Div. of Intercontinental Systems 
Inc. J Palo Alto, Cal. 

Circle No. 196 on Inquiry Card. 



INTERACTIVE MULTI-MEDIA 
TERMINAL 

The INTERACTgraphic I is a 
comprehensive and flexible graphics 
terminal for the interactive manipu- 
lation of three primary graphics 
capabilities: hard-copy plotting, dig- 
itizing, and rapid CRT alphanu- 
meric/vector communication. The 
telephone-coupled INTERACT- 
graphic I provides a 34'' x 44" inter- 
active area for a wide range of 
research, design, engineering, and 
production applications. Software 
permits users to create specific 
graphic drawings, name them, store 
them in the data base, and later 
build with them or modify them to 
construct improved or higher-level 
graphic drawings. The system sells 
for $39,900 and is said to operate at 
a cost under $25 per terminal hour 
including the cost of a time-shared 
computer, or under $1 1 per terminal 
hour including the cost of a small 
satellite computer. Computervision 
Corp., Burlington, Mass. 

Circle No. 201 on Inquiry Card. 



TRAINING PROGRAM 

The "Eduputer", a portable training 
device designed to teach the basic 
functions of computers in vocational 
courses and industrial computer in- 
stallations, simulates the operations 
of a computer control panel. While 
in no way a computing device, the 
Eduputer resembles the IBM Sys- 
tem/360 Model 30's control panel, 
with similar markings, dials, switches, 
and other features. The simulator is 
accompanied by a set of self-instruct- 
ing material that includes a cassette 
recorder, 16 taped lectures, a course 
outline, and student and instructor 
guides. Programming Sciences Corp., 
New York, N. Y, 

Circle No. 213 on Inquiry Card. 
COPYHOLDER 

Completely electric, the Electro- 
line copyholder holds the reading 
material directly in front of an op- 
erator's eyes. The unit is fully-ad- 
justable, and provides its own indi- 
rect lighting source. A hand and/or 
foot control advances the reading 
material through the platen with 
])ositive spacing. The spacing mech- 
anism affords instant indexing to 
any space desired. Pres-To-Line 
Corp. of America, New York, N. Y, 

Circle No. 233 on Inquiry Card. 
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MEDICAL T-S SYSTEM 

The Com-Comp I, a special-purpose 
conversational time-sharing system 
for hospitals and clinical pathology 
laboratories, utilizes a pre-pro- 
grammed minicomputer with cus- 
tomized ROM and expandable high- 
speed main memory. The system is 
designed to accept data from both 
on-line laboratory analyzers and up 
to 8 operator terminals. Files include 
accounting as well as clinical data, 
and patient records may be accessed 
or updated by non-specialized per- 
sonnel. By periodically extracting in- 
active records for archival storage, 
the Com-Comp system can maintain 
a unified data-base for several hun- 
dred patients. Com-Comp, Inc., 
Hauppage, N. Y. 

Circle No. 204 on Inquiry Card. 



78 



MODERN DATA/ February 1970 



ACOUSTIC COUPLER 

A compact acoustic coupler features 
broad compatibility with data-termi- 
nal equipment and easy portability. 
The coupler weighs four pounds, is 
less than 13" long, and has an inte- 
gral hand-hold for convenient car- 
rying. It has no protruding handles, 
levers, or knobs. A molded elas- 
tomeric seal grips telephone handsets 
firmly to confine transmission whine 
within the coupler. The acrylic/ 
PVC case is engineered to eliminate 
mechanical and acoustic resonances, 
and the solid-state circuitry has high 
immunity to both acoustic and elec- 
trical noise. The coupler's maximum 
data rate is 300 baud. Transmit/ 
receive modes are half- or full- 
duplex, switch selectable. Interface 
cables are available for Teletype 
20ma equipment and all RS-232-B 
equipment. Price of the coupler is 
$395, with quantity discounts avail- 
able. Info-Max, Palo Alto, Cal. 

Circle No. 189 on Inquiry Card. 




DATA ACQUISITION SYSTEM 



CO7100 Series Data Acquisition 
Systems are intended for use by in- 
dustrial and scientific users in the 
automated collection, recording, and 
analysis of analog signals. The 
CO7100 basic system includes a 
stored program controller with 4096 
words of memory, an eight-channel 
analog multiplexer, a 12-bit analog- 
to-digital converter, a seven-track 
magnetic tape recorder, and an 
ASR33 TTY. The CO7100 is priced 
at $17,500 including software. Com- 
puter Operations, Incorporated, 
Beltsville, Md. 

Circle No. 175 on Inquiry Card. 




KEY-TO-TAPE 



Described as the first multiple-sta- 
tion data entry system to provide 
complete validation of data at the 
keyboard entry source, the KeyLogic 
system detects, identifies, and allows 
errors to be corrected at the key- 
board as data flows through the 
CPU to disk storage. From the disk, 
xalidated data is read back onto a 
master tape which can be processed 
on the main frame. The KeyLogic 
system will handle up to 64 complete 
029 keyboard operator terminals. 
Hardware components include the 
terminals; a CPU with 860 nano- 
second cycle time (16-bit word) ; a 
2 million character fixed-head read/ 
write disk; a synchronous drive tape 
unit; and a supervisor's console 
which uses an IBM Selectric. Penta 
Computer Assoc, Inc., N.Y., N.Y. 

Circle No. 195 on Inquiry Card. 



LOW-COST PRINTER 
TERMINAL 

The DCT-500 free-standing, ASCII- 
compatible data communication ter- 
minal consists of a new 132-column 
printer mechanism, a control unit, 
and an optional keyboard. It oper- 
ates in half-duplex or echo-back 
(two- or four-wire) modes at op- 
tional speeds of 10, 15, or 30 cps, 
and may be converted to an auto- 
matic send/receive device with an 
optional 30 CPS paper-tape reader/ 
punch subsystem. The DCT-500 
\vill be available with keyboard at 
less than $100 per month including 
maintenance, or about $3,400 for 
outright purchase. A built-in 300- 
baud modem can be provided for an 
additional $10 per month. Initial 
deliveries are planned for the spring 
of 1970. S perry Rand, Univac Div., 
Phila., Pa. 

Circle No. 185 on Inquiry Card 



NEW H-P MINI 

Hewlett-Packard's new Model 2114B 
minicomputer, is priced at $8500, 
$1450 less than any previous H-P 
computer. The 2114B features a di- 
rect memory access option, which 
costs $1500 and provides a high- 
speed data channel that is assignable 
under program control to any of the 
computer's seven I/O channels. 
Multilevel priority interrupt is stan- 
dard. An optional 56-channel multi- 
plexed I/O system is available with 
or without the high-speed data chan- 
nel. According to H-P, the new com- 
puter is designed for OEM, data- 
communication, instrumentation, and 
educational systems and has "one of 
the best price/performance ratios in 
the industry." The 2114B has a 
memory capacity of 4K 16-bit words 
expandable to 8K and a memory 
cycle of 2.0 msec. Hewlett-Packard, 
Palo Alto, Cal. 

Circle No. 200 on Inquiry Card. 




BUSINESS SYSTEM 

The DPI-500 consists of a DEC 
mainframe with up to 8,000 words 
of core memory. It is designed for 
small business applications and is 
available with magnetic tape car- 
tridges and IBM Selectric as an I/O 
device. The system offers up to 
32,000 words of core memory, uti- 
lizes magnetic tape or disks, and 
configurations can include an op- 
tical mark punched card or docu- 
ment reader, CRT, and a high- 
speed printer. All software is pro- 
vided, and the system requires only 
a clerk-typist to operate. It may be 
leased for about $800.00/mo. and 
up, depending on peripherals. Data 
Processing International, Clifton, 
N.J. 

Circle No. 178 on Inquiry Card. 
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NEW PRODUCTS 



TIME-SHARING PLOTTER 



MULTIPLEXERS 




ALPHANUMERIC COLUMN 
PRINTER 



Datadyne Series 722 digital printers 
can be used either as straight deci- 
mal printers or as alphanumeric 
printers with a full complement of 
64 ASCII characters. Printing rates 
are 60, 40, 30, 20, and 10 lines per 
second; column widths are up to 32 
in increments of four columns. Both 
table and rack mounting models are 
available. Datadyne Corp., King of 
Prussia, Pa. 

Circle No. 232 on Inquiry Card. 



The TSP-212 plotting system com- 
bines, in one console, a plotter con- 
troller and a Honeywell X-Y record- 
er. The TSP-212 System directly 
connects to the IBM 2741, IBM 
1050, Teletypes, and most other ter- 
minals. Interface through the data 
set or coupler is accomplished with 
a single-cable connector. All controls 
are conveniently positioned on an 
easy-to-read front panel, and plot 
size is continuously variable up to 
a maximum of 11'' x 17". BASIC 
and FORTRAN sub-routines ac- 
cepted by most time-share systems 
and major-make computers are sup- 
plied cost-free with the TSP-212. 
The routines are usable with many 
computers not having full ASCII 
code-set output capability. Software 
is written so that scaling and dimen- 
sion factors are easy to use and op- 
erator-oriented; alphanumerics and 
symbols routines offer equal facility. 
Time Share Peripherals Corp., Wil- 
ton, Conn. 

Circle No. 183 on Inquiry Card. 



Two new multiplexers, designated 
types TTC-2000 and TTC-3000, are 
designed for use with a wide variety 
of remote terminal units. The TTC- 
2000 "Mobilizer" multiplexes 2 to 
38 channels and has individual chan- 
nel indicators that show system traf- 
fic — a flip of the switch verifies the 
availability of channels. The TTC- 
3000 "Optimizer" is intended for 
computer time-sharing networks in 
which the load shifts from city to 
city at different times, such as with 
time zone changes. It permits full 
concentration from multiple cities 
for up to 38 channels on a single 
phone circuit. Both multiplexers 
transmit over a single 3 KHz Typo 
3002 voice-grade circuit. They can 
be easily expanded at any time by 
plugging in additional channel cards. 
Operation is fully automatic; all in- 
terfaces are standard EIA RS-232B, 
and a built-in error control elimi- 
nates terminal disconnects. Tel-Tech 
Corp., Silver Spring, Md. 

Circle No. 187 on Inquiry Card. 




INSTRUMENT/COMPUTER 
INTERFACE SYSTEM 

A new system from Princeton Ap- 
plied Research Corp., reduces real- 
time experimental data, then trans- 
fers the data to a remote time- 
shared computer. The researcher 
can then conduct immediate in- 
depth analyses of the data he col- 
lects by interacting with the com- 
puter via telephone. The data 
storage capacity of the large, gen- 
eral-purpose computer also allows 



the researcher to collect huge quan- 
tities of data for complex programs. 
Special-character detection circuits 
permit the experiment to be con- 
trolled by the remote computer. 
The P.A.R. Model 131 Instru- 
ment/Computer Interface System 
can accept experimental data from 
up to 90 analog and digital instru- 
ments such as signal averagers, lock- 
in amplifiers, signal correlators, 
polarographic instruments and other 
precision measuring instruments. 
These data are then processed by 



the appropriate instrument modules 
making up the Model 131. Output 
from analog experimental instru- 
ments is multiplexed by the Model 
261 Analog Multiplexer, then con- 
verted to digital form by the Model 
260 x\nalog/Digital Converter. Out- 
put from this module — as well as 
output data from digital experi- 
mental instruments — is fed to the 
Model 263 Digital Multiplexer, 
which converts the input to serial 
form for output to a teletypewriter, 
acoustic coupler, or data set for in- 
terconnection with the remote com- 
puter. The modular construction of 
the system permits the user to select 
only those modules which are neces- 
sary for his data reduction applica- 
tion. The modules are of RIM 
(Research Instrument Module) de- 
sign and are compatible with the 
widely accepted NIM (Nuclear In- 
strument Module) series developed 
by the AEC. Price of the Model 131 
is approximately $5200, depending 
on modules selected. Priyiceton Ap- 
plied Research Corp., Princeton, 
N.J. 

Circle No. 209 on Inquiry Card. 
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MACx 1 APE DATA ENTRY SYSTEM 

The Singer 4300 Magnetic Data Recording System en- 
ables any user of conventional magnetic tape drives to 
record data directly from a keyboard which is nearly 
identical to the traditional keypunch device. The sys- 
tem's basic unit, the 4301 Magnetic Data Recorder, is 
a self-contained, free-standing operator work station con- 



sisting of a keyboard, a display console, and a magnetic 
tape deck which produces, and also verifies, high-density 
computer-compatible magnetic tape for immediate com- 
puter entry. Several operators can enter records to the 
4301 tape deck from other 4301s or the second unit in 
the 4300 family of modular machines — the 4302 Mag- 
netic Data Keyboard, which is simply a 4301 ^vithout a 
tape deck. This system can accommodate up to eight 
work stations and the 4301s or 4302s can be intermixed 
in any combination. A third unit in the 4300 family is 
the 4303 Magnetic Data Central Pooler, which can be 
the basis of a larger pooling system. Up to 16 operators 
can key information from 4301s and/or 4302s to the 
4303 central pooler. If an even larger configuration is 
needed, the 4304 Magnetic Data Central Pooler can ac- 
commodate up to 64 operators from 4301 or 4302 key- 
boards. Purchase price of the 4300 system units begins 
at $4,500. Shown in the photo are (1-r) : the 4302 
Magnetic Data Keyboard, the 4303 Magnetic Data 
Central Pooler (which includes a 4302 keyboard for 
programming and other entry and monitoring opera- 
tions), and the 4301 Magnetic Data Recorder. F rid en 
Div. of the Singer Co., San Leandro, Cal. 

Circle No. 194 on Inquiry Card. 



DISK TAPE MEMORY SYSTEM 

The 1640 Disk Tape is a newly- 
patented mag tape system whose 
performance falls between that of 
tape and disk systems. A multi-tape 
device (2, 4, 6, or 8 reels), it is 
capable of storing up to 30 million 
8-bit bytes with an access time of 30 
seconds or less and a data transfer 
rate of over 16 thousand bytes per 
second. The bi-phase (frequency 
doubling) method of recording is 
used so that data densities of 1600 
bits per inch are realized. Tape 
speed is 90 inches per second. Data 
is recorded in bit serial on four pairs 
of tracks, tw^o pairs in each direction 
per tape. Up to 32 pairs of tracks 
are available for an 8-tape unit. 
Each track of the 1640 wall store a 
theoretical maximum of 8,640,000 
bits. Record search can be per- 
formed in both the forward and re- 
verse direction. Simultaneous read 
and write operations are possible. 
Each tape operates independently 
and is completely interchangeable. 
Electronic Engineering Co. of Cali- 
fornia, Santa Ana, Cal. 

Circle No. 181 on Inquiry Card. 



VOICE RESPONSE UNIT 

The Datatrol CI-1 14 Voice Response 
Unit provides Touch-Tone tele- 
phone input with voice response con- 
trolled by an IBM 1130 computing 
system. It is connected to the Stor- 
age Access Channel (SAC or SAC 
II) of the computer and controls 
Bell 403 Datasets and a built-in 
speech device. Options include con- 
trol of a Bell 801 Automatic Calling 
Unit, a multiplexer, a real-time 
clock, and a local loud-speaker. The 
CI-1 14 allows the user to send data 
to, or request data from, the com- 
puter from the keyboard of his 
Touch-Tone telepl^one, and receive, 
in return, spoken messages assembled 
by the computer. Using the Auto- 
matic Calling Unit, the computer 
may dial the user and deliver mes- 
sages or request data. 31, 63, 93, or 
189 words, or combinations of words 
and phrases, are available for the 
speech device. The basic CI-1 14 
with single-line capability sells for 
$8,200 including software. Datatrol 
Inc., Hudson, Mass. 

Circle No. 197 on Inquiry Card. 



DATA SET 

The Model L2202C data set en- 
ables voice-band, full-duplex trans- 
mission of data at sjDCcds up to 1800 
bits-per-second between customer- 
owned business machines and data 
processing equipment. A built-in 
six-button key telephone auxiliary 
set provides for alternate voice and 
data communication between tele- 




phone stations in both the exchange 
and toll switched voice message 
(DDD) network and in private or 
leased lines. The unit is fully com- 
patible with the W.E. "202C" and 
meets the requirements of EIA stan- 
dard RS-232B. Lynch Communica- 
tion Systems, San Francisco, Cal. 

Circle No. 207 on Inquiry Card. 
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360,1108,6000 users... 



Free your 

big system's resources... 
go COPEJ 



Don't overload your super computer 
with communications and peripheral 
tasks. Free it to do what it was de- 
signed to do, unhampered by time- 
and-memory-consuming chores that 
can be performed more economically 
and efficiently. How? 

Go COPE! With COPE (from Com- 
munications Oriented Processing 
Equipment) systems, you can reduce 
the use of systems resources, core 
storage and data channels and still 
expand the number of readers, print- 
ers and remote terminals. The com- 
plete communications subsystem pro- 
vides extensive software and hard- 
ware advantages. For example, one 
COPE Communication Controller can 
handle up to 30 peripherals and/or 
COPE remote terminals as well as 
multiple central processors. 

The UCC COPE family of program- 
mable remote terminals offers indus- 
try's best cost/benefit ratio. This fam- 
ily includes seven members, allowing 
you to select the reading/printing 
combination best suited to your 
requirements. 

You can grow with COPE as your 
data communication requirements 




mode over voice-grade telephone 
lines utilizing 4800 or 9600 bps 
modems. 

Speed, compatibility, flexibility, 
adaptability — these four words best 
describe the COPE product line. Need 
further convincing? Then contact: 
Marketing Coordinator, Data Commu- 
nication Systems Division. 2659 Nova 
Drive, Dallas, Texas 75229. (214) 
241-3501. 



grow. The COPE family can be field 
upgraded from the low cost COPE 
.30 series to COPE .41 status (1250 
LPM, 600 CPM). And the top of the 
COPE line, the .45 (1250 LPM, 1500 
CPM), is software compatible with all 
other COPEs. 

COPE terminals feature dial-up 
flexibility, allowing them to access 
most large-scale computers in the 
United States through the standard 
telephone network by simulating the 
IBM 2780 and Univac 1004 terminals. 
COPEs also operate in the full-duplex 
(concurrent reading and printing) 



Terminal 
Type 


Communications 
Mode 


Input/Output 

Device Speeds 
(Maximum) 


Half 
Duplex 


Full 
Duplex 
COPE 


Reader 
C.P.M. 


Printer 
L.P.M. 


C.30 


ATT 

201A/B 


No 


200 


240 


C.32 


No 


Yes 


200 


360 


C.34 


Option 


Yes 


300 


360 


C.36 


Option 


Yes 


300 


480 


C.38 


Option 


Yes 


600 


480 


C.41 


Option 


Yes 


600 


1,250 


C.45 


No 


Yes 


1,500 


1.250 




UrJI\/ERSITY COMPUTINCS COMPANY 

DATA COMMUNICATION SYSTEMS DIVISION 
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NEW SOFTWARE AND SERVICES 



ECONOMIC EVALUATION 
SYSTEM 

CUES (Computer Utilization Eco- 
nomics System) provides the man- 
ager with necessary information to 
evaluate an investment proposal, in- 
cluding present value, internal rate 
of return, payout period, number of 
times investment returned, and other 
measures. The user provides cost 
estimates and income projections, 
and the system calculates deprecia- 
tion, tax credits, federal corporate 
income tax, cash flows, etc. The 
time-sharing version of CUES con- 
tains a rerun option with conversa- 
tional mode data modifications, al- 
lowing the manager to ask "What 
if?" questions and obtain immediate 
results. Computer Utilization hic, 
Austin^ Texas. 

Circle No. 258 on Inquiry Card. 



MEDICAL ACCOUNTING 
SYSTEM 

The Medical Institutions Financial 
Accounting System (MIFACS) is 
applicable to hospitals, nursing 
homes, and other medical institu- 
tions, and is based on the IBM 
SHAS programs. MIFACS consists 
of 5 separate subsystems (Patient 
Billing, Accounts Receivable, Inven- 
tory, Payroll /Personnel, and Ac- 
counts Payable) written in RPG, 
Assembly Language, and COBOL. 
In a non-teleprocessing environment, 
the programs will run on a 48K or 
larger S/360. The teleprocessing \ er- 
sion requires a 128K or larger sys- 
tem. Peripheral requirements vary 
depending on volumes and file sizes, 
however, minimum requirements 
would include two tape drives and 
three 2311 disk storage units. The 
entire system is priced at $50,000. 
less maintenance. Prices for each 
subsystem are also ax ailable. Execu- 
tive Computer Systems, Inc., Oak- 
brook , III. 

Circle No. 244 on Inquiry Card. 



REMOTE BATCH BUSINESS 
PACKAGES 

RBBP, a Fortran IV remote batch 
business package, is designed for use 
on most popular computers support- 
ing Fortran IV. The package, which 
is offered in addition to the com- 
pany's Time-Sharing Business Pack- 
age, will perform the basic account- 
ing functions of payroll, accounts 
payable, accounts receivable, in- 
ventory control, journal, general 
ledger, profit and loss, balance 
sheet, transaction-checking; and 
preparation of invoices, statements, 
and mailing labels. In addition, a 
variety of information handling 
routines are supplied. Price of the 
package ranges from $20,000 to 
$40,000, depending upon the com- 
puter and operating system, and in- 
cludes installation, training, and 
complete systems and operators doc- 
umentation. Computing Corpora- 
tion of America, Inc., Englewood, 
Colo. 

Circle No. 236 on Inquiry Card. 



FINANCIAL T-S PACKAGE 

The Financial Business Package 
(FBP) is a group of Fortran IV pro- 
grams that have been written to 
operate on most time-sharing com- 
puters. By merely entering ledger 
disbursements, the FBP will gener- 
ate: detailed general ledger, year-to- 
date profit/loss statements, current 
period profit/loss statements, balance 
sheets, disbursement vouchers, and 
a variety of charts. The package 
will operate with any appropriate 
terminal device supported by time- 
sharing utilities. 33ASRs with cou- 
pler or modem are adequate for 
many operations. Paper tape, mag- 
netic tape, or cards may be used for 
disbursement inputs. Computing 
Corporation of America, Inc., Engle- 
wood, Colo. 

Circle No. 237 on Inquiry Card. 



COMMUNICATIONS SYSTEM 

A generalized communication system 
of modular design, called Telecom- 
munication Information Manage- 
ment Executive (TIME) will run on 
an S/360 Model 25 or larger, OS 
or DOS. It will handle any data 
bank using any type of IBM-sup- 
ported terminal devices in any de- 
sired combination. Application mod- 
ules can be written in COBOL or 
FORTRAN as well as assembler 
language. The system is offered at 
a cost of $10,000 to $18,500 depend- 
ing on the terminal control modules 
required. Present operational termi- 
nal support includes IBM 2260 CRT. 
IBM 1050 Data Communications 
Terminal, and IBM 7770 Audio Re- 
sponse. The desif^n of TIME is such 
that modules to support additional 
terminal types can be easily added. 
Shaw Systems Associates, Houstoji, 
Texas 

Circle No. 249 on Inquiry Card. 



INCOME TAX PROGRAM 

INSTA-TAX, a computer program 
for calculating individual income tax 
for the 1969 tax year, performs all 
calculations required for the 1040 
form and associated schedules. Uti- 
lizing time-sharing computers, IN- 
STA-TAX allows tax services, CPA 
firms, and other specialists to pre- 
pare their returns in minutes within 
their own offices. The returns are 
prepared in finished format ready 
for filini^. Shared Applications, Inc., 
Ann Arbor, Mich. 

Circle No. 248 on Inquiry Card. 



TERMINAL INPUT 
SOFTWARE 

Custom-designed terminal software 
programs for name, address, and 
demographic information utilizing 
on-line terminal input, o|)tical scan- 
ning, or keypunch include input/ 
output, name, address, zip, selection 
factors, edit programs, and quality 
control under the IBM full operat- 
ing system. Arrangements may be 
made to provide for installation, im- 
plementation, and training. Dart 
Industries Inc., Market Compilation 
Bureau, No. Hollywood, Cal. 

Circle No. 242 on Inquiry Card. 
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FI ND RAISING PAC:KAGE 



.MEASUREMENT SERVICE 
SYSTEM 



OCR SELECTION SERVICE 



GRIPS, a Gift Reportins^ and Infor- 
mation Processing System, is avail- 
able to sii]Dport fund-raisiniy cam- 
paigns of colleges and uni\ ersities, 
and to maintain alumni and prospect 
records. The system maintains a set 
of data files related to donors, ac- 
counts, and statistics for gift process- 
ing and selective mailing. In addi- 
tion, it will produce acknowledge- 
ments and pledge reminders as well 
as management and analytical re- 
ports. International Data Applica- 
tions, Inc., M ont gomeryville , Pa. 

Circle No. 240 on Inquiry Card. 



ITNIVAC SOFTWARE 

Three programs recently developed 
for use with Univac computer sys- 
tems consist of a linear programming 
system for Univac 9000 series com- 
puters; a mathematical program- 
ming system, designed for the Univac 
494 system, and a functional math- 
ematical programming system for 
the Univac 1108 and Univac 1106 
large-scale computers. The pack- 
ages are suitable for use in such 
areas as investment planning, pro- 
duction scheduling, dynamic capital 
budgeting, advertising media selec- 
tion, job shop scheduling, fleet as- 
signment, and fleet composition. Uni- 
vac Div. of S perry Rand, Philadel- 
phia, Pa. 

Circle No. 238 on Inquiry Card. 



INTERACTIVE DATA 
MANAGEMENT 

DS/1, an interactive data manage- 
ment system operates under DOS on 
S/360s beginning with the Model 
30 (min. 32K core) and with either 
2311 or 2314 disk storage. DS/1 ac- 
cepts inquiry, updating, or error- 
correction commands typed in stan- 
dard English phrases and responds 
similarly. The user can count how 
many entries in the file meet criteria 
he specifies at the terminal, print the 
entire contents of the qualifying en- 
tries, or print selected information in 
any order he desires. Basic monthly 
lease j)rice is $350. System Develop- 
ment Corp., Santa Monica, Cat. 

Circle No. 250 on Inquiry Card. 



Measurement Serv ice System (MSS) 
operates on any IBM S/360 using 
DOS. It allows users to accoimt for 
the instruction execution time for 
each program running in each par- 
tition of memory. For each program 
run, MSS records the start, stop, 
wait, supervisor, and problem parti- 
tion times. Also indicated are idle 
time by partition, abnormal termi- 
nation codes, test or production run 
indications, and other relevant data. 
The system does not disrupt normal 
data processing operations, alter the 
logic, nor degrade the execution of 
the DOS supervisor to any signifi- 
cant extent. Webster Computer 
Corp., Danbury, Conn. 

Circle No. 251 on Inquiry Card. 



A highly-specialized new service — 
OCR Evaluation and Selection — 
is designed to aid in the selection 
of OCR equipment. The procedure 
entails: (1) an in-depth study and 
report of the client's requirements: 
(2) a request to manufacturers for 
a proposed system; (3) evaluation 
of each proposal based on price, ap- 
plication, etc.; (4) preparation of a 
report listing and comparing per- 
tinent features; (5) determination 
of the most appropriate system for 
purchase. The company can also 
assist the client after the purchase, 
with programming, systems analysis, 
etc. Recognition Technology Inc., 
Phila, Pa. 

Circle No. 253 on Inquiry Card. 




INVESTMENT 
MANAGEMENT 



PERSONAL 
INVESTMENT 
MANAGEMENT: 
CAN YOU 
AFFORD IT? 

Our team of market experts with 
computer-based research will manage your 
individual account worth $5,000 to 
$1 0,000 for $200 a year. (And even 
lower percentages for larger accounts.) 
You own the stocks. But we do the 
research, make buy and sell decisions, 
aim for aggressive capital growth. And 
if you find we're not well worth the 
money, you can discontinue at any time. 

Send today for our complimentary 
booklet "Declare Your Own Dividends" 
and decide for yourself whether you 
can afford not to afford us. 



DECLARE 
YOUR OWN 
DIVIDENDS 



SPEAR&STAFFINC. 

Inve.stmenl Management Div Dep; MA-201 
Babson Park. Mass 02157 

Please send me a complimentary 
copy of "Declare Your Own 
Dividends." Confidentially, my 
account would amount to 
about $ 



I Name 

I Address- 
I City 



State. 



-Zip. 
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NEW LITERATURE 



PDP-11 HANDBOOK 

Digital Equipment Corp.'s new 16-bit 
PDP-11 computer is described in a 108- 
pagc handbook which provides a com- 
prehensive overview of the system struc- 
ture, the instruction repertoire, I/O pro- 
gramming, peripherals, general interfac- 
ing, software, and console operation. 
Digital Equipment Corporation, May- 
nard, Mass. 

Circle No. 312 on Inquiry Card. 

EDUCATIONAL SERVICES 

Brochure describes courses for man- 
agers and computer systems profession- 
als. Professional services include the 
guidance and training necessary for the 
development of successful integrated in- 
house educational capabilities. Wiley 
Systems, Inc., Bethesda, Md. 

Circle No. 322 on Inquiry Card. 



"SYNERGETIC" PROCESSOR 

A 4-page brochure describes Redcor's 
RC 77 system, incorporating two proces- 
sors, each with its own memory, so that 
real-time and batch jobs can be run 
simultaneously. Redcor Corp., Canoga 
Park, Cal. 

Circle No. 319 on Inquiry Card. 



COBOL TRAINING 

Literature describes an educational pro- 
gram designed to evaluate and train 
COBOL programmers. The twofold 
program is designed to: (1) evaluate 
the COBOL proficiency level of a pro- 
grammer/analyst, and (2) train the 
analyst in any weak areas that may 
exist. CCA Computer Associates, Inc., 
K. Orange, N. ]. 

Circle No. 306 on Inquiry Card. 



ALPHANUMERIC READOUT 

A 6-page illustrated technical brochure 
and supplementary product data sheet 
describe the key features of a new al- 
phanumeric display, including its ability 
to present numerals, letters, foreign al- 
phabets and characters, symbols, and 
other types of characters. These can be 
displayed in varying sizes or character 
styles, at viewing angles up to ir)0°. 
Madatron Corp., Whippany. .V. /. 

Circle No. 315 on Inquiry Card. 



SIGNAL PROCESSING SYSTEM 

The CompuSignal System-3 digital sig- 
nal processing system (CSS-3) is de- 
scribed in an eight-page, 2-color bro- 
chure. Included are typical performance 
spectra, technical specifications, and 
areas of application. The CSS-3 is an 
off-the-shelf approach featuring analog 
input sampling to 50 kHz, digital con- 
version, a programmed 16-bit digital 
computer with 4K memory, two 10-bit 
D/A output channels, an X-Y display, a 
teletypewriter with tape reader and 
punch, a programmed sample-rate con- 
troller, a desk and control console, and 
complete software. Computer Signal 
Processors, Burlington, Mass. 

Circle No. 307 on Inquiry Card. 



CASSETTE TAPE UNITS 

A 4-page brochure details in text, dia- 
grams, and photos the operation and 
application of a new line of read/write 
serial, true incremental digital cassette 
tape recorder/reproducers. The publica- 
tion also describes the various models in 
production for different signal sources. 
Mobark Instruments Corporation, Sun- 
nyvale, Cal. 

Circle No. 316 on Inquiry Card. 



RECORD STORAGE GUIDE 

"Guide To Better Record Storage Sys- 
tems" simplifies the selection of record 
storage systems compatible with the 
needs of various organizations and de- 
partments. The 22-page guide covers 
equipment for the storage of letters, le- 
gal forms, checks, tab cards, deposit 
slips, ledger sheets, invoices, vouchers, 
sales slips, microfilm, and other "hard 
copy" records. Special equipment for 
filing tab cards and binding/filing EDP 
printouts is also included. Bankers Box/ 
record storage systems, Franklin Park, III. 

Circle No. 301 on Inquiry Card. 




More message in less line time. Because this readout 
terminal sprints as it prints ... it literally outstrips the 
field . . . and does it far longer, with a minimum of 100 
million maintenance-free operations! Size and weight 
are surprisingly small, but the 64 characters (ASCII code) 
are large. Result: virtually Instantaneous readout of .120" 
high X .079" wide characters, spaced nine per 
inch. Send coupon today. 



NEW DATALINE 
DESK TOP 
STRIP PRINTER 
REDUCES 
LINE TIME. 



lift 




The Best in Printed Copy Data Terminals 
181 SOUTH BORO LINE ROAD 
KING OF PRUSSIA, PA. 19406 
TELEPHONE: 215/265-6340 



MDj 
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FRAGILE 
HMUMnCK 

(UCTMMC eauneir 

Datapoint 3300 

c 



1 




ILE 





Over 800 in the field and more every day 

In addition to its outstanding Canadian Engineering Surveys, Ltd., Edmonton, Alberta, Canada 

performance, the Datapoint 3300 is Consolidated Computer Services, Ltd., Toronto 1, Ontario, Canada 

available now. We're proud of this Data Automation Co., Dallas, Texas 

expanding list of suppliers who are Multiple Access General Computer Corp., Ltd., Don Mills 403. 
helping us place Datapoint 3300s in your Ontario, Canada 

hands immediately. Sexton Data Products, Inc., Minneapolis, Minn. 

Ask your terminal supplier about Tel-Tex, Inc., Pasadena, Texas 

immediate delivery of the Datapoint 3300 Time-Sharing Terminals, Inc., Rockville, Md. 

CRT terminal. Tymshare, Inc., Palo Alto, Calif. 




Computer 

Terminal 

Corporation 



A TEXAS CORPORATION 



HOME OFFICE: 9725 Datapoint Drive. San Antonio, Texas 78229. (512) 696-4520 

REGIONAL OFFICES: WESTERN — 3807 Wilshire Blvd.. Los Angeles, Calif. 90005, (213) 380-2497 • MIDWESTERN — 7851 Metro Parkway. Minneapolis Minn. 55420, (612) 727-1344 
FEDERAL — 1815 N. Fort Myer Dr.. Arlington. Va. 22204. (703) 524 6455 • EASTERN — One Bank St., Stamford, Conn. 06901. (203) 325-2244 
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NEW LITERATURE 



CREDIT UNION SYSTEM 

Three-color, ten-page brochure describes 
CUTLAS (Credit Union Techniques for 
Loans and Shares), a specially-desii^ned 
system for the computerized control and 
analysis of credit union operations. The 
brochure illustrates 21 reports which 
provide the credit imion with data to 
conform to governmental regulations 
and, luore importantly, to achieve ef- 
ficiencies and reduce operational ex- 
penses. Comstec, Inc., ]cnkintoivn, Pa. 

Circle No. 309 on Inquiry Card. 



OCR FORMS 

A 4-page brochure illustrates the various 
types of OCR foruis manufactured by 
Acme Datagraphic Business Systems, 
Inc. Described are cut forms, continu- 
ous forms, and unit sots. Acme Data- 
graphic Business Systems, Inc., So. 
Hackensack, N. J. 

Circle No. 300 on Inquiry Card. 



PRODUCTION TYPING AIDS 

Brochure describes the Moore Foruia- 
liner unit and the Moore Manual and 
Electrical \'ertical Spacers. The Forma- 
lincr adapts to electric tyj)cwritcrs and 
computer console units for continuous 
forms writing and long run production. 
The Electrical \'ertical Spacer provides 
autouiatic .spacing of forms past vertical 
non-write areas to speed up forms tvp- 
ing operations. Programming for skips 
can be accomplished with unique bead 
chain elements which can be easily in- 
terchanged. Moore Business Forms, Inc., 
Niagara Falls, N. Y. 

Circle No. 318 on Inquiry Card. 



SCHEDULING AND 
PRODUCTION CONTROL 

F()ur-j)agc brocluuT introduces new- 
computerized production control and 
scheduling services for job-shop mauu- 
factiu ing and a.ssembly plants. The bro- 
chure lists the outstanding features of 
the system w hich include scheduling, lo- 
cation of parts in process, priority lists, 
delivery promise dates, and long and 
short term management inforuiation. In 
addition, it lists the types of reports gen- 
erated and the various applications for 
which it was designed. Creative Logic 
Corp., Paramus, N. J. 

Circle No. 310 on Inquiry Card. 
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Practically prodigious is the Interdata 
family of computers now available with 
our unique Mass Core Memory. 
It's Practical: For the first time low cost 
Mass Memory is available with a power- 
ful 3rd generation computer for those 
jobs requiring large core resident pro- 
grams. This offers you greater reliabil- 



ity and operating simplicity than any 
comparable peripheral storage unit. 
It's Prodigious: Teamed with an Inter- 
data General Purpose or Communica- 
tions Processor you have 65K directly 
addressable bytes of memory, over 75 
standard instructions, 16 general regis- 
ters, a host of options and lots of Firm- 



ware. In addition, the full Interdata soft- 
ware library is compatible with Mass 
Memory Systems. 



Send for all the facts or call the sales 
office nearest you. Who knows? Per- 
haps you'll find our Mass Memory Pro- 
digiously Practical. 






DATARAM 

STANDARD MEMORY SYSTEMS 
WITH SUPER-STANDARD 
PRICE/PERFORMANCE 



PDM-17 Core Memory Systems 
Up to 4Kx18at3/is 




Also standard in 4K x 12 or 
16 bit words, and 2K x 12, 
16 or 18 bit words. 

CIRCLE RS#18 



4Kx18Car(i Set 
with Data Register 



50 UNIT PRICE 



DATARAM 

CORPORATION 



PRINCETON, NEW JERSEY 08540 
TELEPHONE: 609-924-3331 TWX: 510-685-9283 



Dataram Standard Memory Systems Feature: 
Planarstack construction — manufacturing the 
core matrix in a single plane on two or more 
cards, wiring in one operation, then folding 
and stacking — for maximum economy, reliabil- 
ity. Available in P.C. card sets, sub-chassis or 
rack mount. DTL and TTL IC logic. 



PDM-12 Core Memory Systems 
Up to 4K X 6 • 5;is • 135 cu. in. 




Also standard in 2K xB bit words. For numeri- 
cai controi, optlcai charac- 
ter recognition, photo type 
setting and control applica- 
tions. CIRCLE RS#19 



4Kx6Card Set 



50 UNIT PRICE 



PDM-13 Core Memory Systems 
Up to 4Kx9at3|is 




Also standard in 4K x 8 bit words and 2K x 8 or 
9 bit words. For special data processing and 
collection systems, buffer- 4Kx9CardSet 
ing of 7 bit magnetic tape, with Data Register 
OCR and photo type setting. 

CIRCLE RS#20 50 uniit price 



1^1 



DATARAM 

CORPORATION 



PRINCETON. NEW JERSEY OeS^O 

I'm interested. Send me data on the: 
□ PDM-12 □ PDM-13 



NAME 

TITLE 

COMPANY. 
ADDRESS. 
CITY 



□ PDM-17 



_STATE/ZIP_ 
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